
ISSUE 27 JULY 2015 

$6.95 (INCL. GST) NZ$7.90 (INCL.GST) 

Hworldofknowledgeau 
□ WorldOfKnowAu 


Discover Something New 




why whales live for 200 years! / how experts printed King let’s mummy! 


3 13006llOZ24AZl 
































L’ 









Explore the world with the small ship experts 

After more than two decades of exploration, Aurora Expeditions now unlock the wonders of all seven continents! 

From Antarctica to Africa, Ecuador to Nepal, over 20 innovative itineraries venture deep into the heart of nature offering 
some ofthe world's best wildlife and cultural experiences. We inviteyoutojump aboard our fleet of expedition ships 
and join our expert team for the adventure of a lifetime! 

» Ask us how you can save with our special all-inclusive travel packages! 



18 Days | 21 November to 8 December 201 5 

Join our expert photography guides Peter Eastway and Abraham 
Joffe on this wildlife expedition to Antarctica and South Georgia, 
Price from US$14,300 per person, triple share 




Alaska's Inside Passage 

12 Days | 20 to 31 May2016*31 May to 11 June 2016 

Thread a spectacular route through narrow straits, remote wildlife- 
rich islands and glacier-carved ^ords of Alaska's Inside Passage, 
Price from US$6>695 per person, triple share 



African Cruise Safari 

1 5 Days | 5 to 1 9 May 2016-19 May to 2 June 2016 

Discover Africa's dust-drenched sunsets, be awed by the 
spectacular wildlife and learn of ancient cultures and traditions. 

Price from US$8,250 per person, triple share 


Order your free Expedition Guide or call 
our Expedition Experts for more information. 

P; 1800 637 688 E; info@auroraexpedItIons.com.au 
W: www.auroraexpeditions.com.au 
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antarcticaSi south georgia | European arctic ) alaska | kimberley coast | afhca | ecuador & galapagos | patagonia | nepal | tibet | bhutan 



TOXIC 


The Earth is protected by an invisible 
magnetic field. But now scientists have 
found a second protective layer covering 
our planet... 


Bowhead whales can live to be more than 
200 years old. Now scientists are uncovering 
the secrets behind their long lives and 
unlocking the blueprints of ageing. 


SAYS ABOUT YOU 


[ 60 ] 


Your voice can help the police to expose 
ohms, and hint at undiagnosed illnesses. 
It’s so unique, government secret services 


66 


No plane has ever flown faster than the 
SR-71 Blackbird. Travelling at 3,540km/h, 
the jet was virtually invisible and unable to 


are now keen to exploit its power. 


be tracked by any radar system. 
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[ 54 ] 


According to some experts, it was World 
War Three; America’s long, expensive 
conflict against the terrorists. But who 
really came out on top? 
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WELCOME 
FROM THE 
EDITOR 


The world’s first genetic scientists didn’t 
wear white coats. Nor did they toil in shiny 
laboratories, surrounded by cutting-edge 
digital technology. They didn’t even have 
any formal qualifications. 

No. These early pioneers were more likely 
to be dressed in animal skins. And their 
workplace was outside, probably on the 
edge of their village, itself no more than 
a collection of primitive shelters. They were 
our hunter-gatherer ancestors, and the 
species they re-engineered was the wolf. 

The domestication of dogs, which occurred 
between 10,000 and 36,000 years ago 
according to estimates, is a landmark in 
history. Theories abound as to w/?y wolves 
and humans suddenly converged, 
but it’s generally accepted that 
hunter-gatherers actively isolated 
certain wolves from their packs, 
kickstarting a process which saw 
the species gradually shed its feral 
nature. Physical characteristics 
changed too, adapting to the new 
set-up. New breeds were born as man 
experimented with interbreeding. 

Today, the World Canine Organisation 
lists 339 official dog breeds - all a 
result of human tinkering. They may 
look, sound and act differently, but 
the one thing that binds most species 
is intelligence; how they read our 
emotions, learn words and can even 
be trained to sniff pirated DVDs in 
your suitcase. This issue, then, is 
dedicated to the dogs and the unsung 
science heroes who created them. 
Vince Jackson, Editor 
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be discerned by the different shapes of each of the 
three reflectors: one is a long curved wall, about 5m 
high by 70m long, while the other two are dish-shaped 


■ A trip to the marshes near Dungeness fh > 
the UK will present this odd vista to the 
passing walker. Looking like the remains of a lost 






' ' ^ i civilisation’s attempts to contact alien races, these constructions approximately 4-5m in diameter. 

" ' bieak concrete ‘satellite dishes’ and curved walls Microphones placed at the reflectors’ focal points 


^ 1 appear to serve no obvious purpose. 

^ Built between the wars, when the threat of an 


enabled a listener to detect the sound of aircraft far out 
over the English channel. The microphone could be 


airborne invasion from mainland Europe became 
the primary concern of the British military, these 
edifices are actually ‘acoustic mirrors’. Designed 
to allow operators to establish an early warning 
system from approaching aircraft, they could also 
pinpoint the direction and altitude of the threat. 

The mirrors were planned for construction all along 
the coast of southern England, but the most famous 
ones are these in Lydd. Their experimental nature can 


moved in order to determine the direction of the planes. 

Acoustic mirrors had limited effectiveness, and the 
increasing speed of aircraft in the 1930s meant that any 
chance of an early warning was effectively negated. 

The experiment ended abruptly with the invention of 
the Chain Home radar system just prior to World War II, 
and the proposed roll-out of the acoustic mirrors was 
halted. Today they provide a visually stunning remindei 
of fascinating, but ultimately dead-end, technology, w 










HONEY 


Every spring, Nepal’s Gurung people head into the Himalayan foothills 
to look for honey. And the methods they use to collect it defy belief 
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the men begin each hunt with a rituai sacrifice: a hen is 
siaughtered and burnt at the foot of the mountain. This pyre 
aiso serves a practicai purpose: the resuiting smoke entices 
the bees out of their honeycombs, granting the hunters 
access to their prize. But this comes at a cost: a iack of 
protective gear ieaves the Gurungs vuinerabie to stings 
from the agitated bees that can - in rare cases - prove fatai. 

Exposure to bee venom is by no means the oniy risk faced 
by the honey coiiectors. To reach their ambrosiai bounty, the 
men must descend from the ciifftop using a rope hand-woven 
from bamboo stems. Dangiing precariousiy 80 metres above 
the ground, the hunter uses a ‘tango’ [ieft] to pierce the 
honeycomb. Faiiing chunks of honeycomb are caught by 
a basket suspended aiong the steep ciiff face - where one 
faise step couid mean instant death. Battiing biisters, rope 
burn and tigers prowiing beiow, harvesting just one hive 
takes hours, requiring stamina and impressive teamwork. 

The reward for this backbreaking work is sweet: during the 
three-day trek home, the honey hunters take a moment to feast 
on hunks of the sugary deiicacy. The honey wiii provide for 
their famiiies untii autumn’s hunt, when the men wiii once again 
dance with death for a taste of this ‘nectar of immortaiity’. w 


I t’s spring in the Himaiayas when the group of 12 men, 
weighed down with ropes, sticks and baskets, march 
purposefuiiy up the mountainside. The iocation is centrai 
Nepai, deep in the Annapurna massif, home to the iargest 
honeybee on the pianet. An unmistakabie buzzing fiiis the air, 
growing increasingiy resonant as the jagged ciiff face iooms 
into view. The troop wiii foiiow this sound untii it ieads 
them to the sprawiing hives of Apis laboriosa, embedded 
high in the mountain to shieid the bees from hungry predators. 
There, the men wiii attempt to harvest the coiony’s rare honey 
- and are wiiiing to risk their iives doing so. 

The Nepaii tradition of ‘honey hunting’ is an ancient method, 
dating back to 11000 BC. it is a sacred rituai for the devout 
Gurung peopie, who caii the Himaiayan vaiieys home. Taking 
piace twice a year so the bees have time to rebuiid their 
hives between hunts, the oozing yeiiow honey harvested 
from the combs is a vaiuabie commodity for the Gurungs; 
it contains medicinai properties and provides a vitai 
source of income, fetching high prices across Asia 
for its psychoactive and sedative effects. 

Gathering the honey is an intricate and extraordinariiy 
dangerous process. After praying to the gods for their survivai. 


PHOTO: Eric Tourneret 
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NATURE 

2-YEAR- 


OLD CHILD 


The most intelligent dog breeds, such as border 
collies, have the same mental ability as a 
two-year-old human, according to a study by 
leading canine researcher Stanley Coren. Coren 
claims that 'super-dogs’, those in the top 20% 
of dog intelligence, can learn up to 250 words. 
Some are capable of even more [see page 16]. 
The expert also says the smartest dogs can 
count up to five, and notice errors in simple 
addition formulas, such as 1+1=1. 


1 8 MUSCLES 


Dog ears come m many shapes and sizes, but 
every animal has the ability to tilt, rotate and 
raise their flappy ancillaries, using 1 8 muscles 
in the process. The frequency range for canine 
hearing is between 40 and 60 HZ, way beyond that 
of a human. As such, at night your dog can detect 
the pulse of the electronic circuit in your digital 
alarm clock, or be aware of rats scuttling around 
in walls. Dog whistles exploit this by emitting 
ultrasonic sound at high-frequency tones. 


TAKE THE DOG IQ TEST! 


Use the free viewa app and scan 
this page to learn how you can 
test your own dog’s intelligence. 


viewfi 


SUPER 

WHISKERS ^ 

Vision isn’t a dog’s best weapon, so the stiff hairs 
on its muzzle, jaw and above its eyes, serve as an 
early-warning system - helping the animal process 
information about the size, shape and speed of 
nearby objects by detecting changes in air 
currents. Some scientists believe dogs use their 
vibrissa as a defence strategy when faced with 
predators and rival dogs, flaring the hairs and 
pointing them forward when threatened. 




1 00,000 

TIMES BETTER 

That’s how much of an improvement a dog’s sense of smell 
can be over yours. Put into perspective, says dog-cognition 
researcher Alexandra Horowitz, that’s like being able to detect a 
teaspoon of sugar in two Olympic-sized swimming pools. It’s all 
thanks to the 300 million olfactory receptors stored in their noses 
(you only have six million). And the region of your pet’s brain that 
processes smell is, proportionately, 40 times greater than ours. 


% 




DATING 

CHAMPS 

If having gold-medal sniffing skills wasn’t 
enough, dogs possess a second system of 
smell that humans don’t have - but probably 
wished they did! Known as Jacobson’s organ, 
it’s a tiny area in the bottom of a dog’s 
nasal passage that detects pheromones, the 
chemicals animals use to attract mates and 
pass on other important sexual information. 



SHARK-LIKE 

STRENGTH 

Granted, the elegant dalmatian pictured here is 
probably more of a lover than a fighter, but the 
strongest dogs - think American pitbull, German 
shepherd, rottweiler- wield impressive bite 
forces. As part of an experiment for the National 
Geographic TV show. Dangerous Encounters, 

Dr Brady Barr discovered that a rottweiler’s 
jaw chomps down with an average of 328 pounds 
of bite pressure per square inch - more than half 
the power of a great white shark or a lion. 



INSIDE YOUR DOG 

Learning 1000-plus words, predicting earthquakes... dogs are among nature’s 
smartest creatures. More than 10,000 years after first being domesticated, 
experts are only just starting to understand how clever they really are 
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use the same method 




UNDERSTANB 
LANGUAGE s 

Pass the dictionary. The brainiest 
dogs learn words just like children 


A ny dog owner reading this 
won’t be surprised to learn 
that pooches react to changes in 
the stress and tone of human 
voices. “Try asking your dog to 
‘snow forty locks’ in the same voice 
you ask him to ‘go for a walk’,” says 
dog expert Alexandra Horowitz. 

“If everything else remains the 
same, you’ll probably get the 
same affirmative reaction because 
the words sound so similar. This 
suggests that most dogs can’t 
tell one word from the next.” 

But Horowitz and other scientists 
now believe that certain dogs can 
be trained to understand not only 
vast amounts of words, but even 
respond to verbs. Enter Chaser [see 
photos opposite page], a border 


collie who’s racked up a 
‘vocabulary’ of 1 ,022 words, 
earning her the title of the “canine 
Einstein”. Her owner, retired 
psychology professor John Pilley, 
taught her in the same way 
you would a child: by inference. 

He’d place a toy Chaser had 
never seen before in a room with 
several objects she already knew 
by name. Then Pilley would ask 
Chaser to go fetch the new toy, 
using a word she was unfamiliar 
with. Chaser was able to infer what 
she was being asked to do. 

In other situations. Chaser 
showed she knows the difference 
between picking up an object, 
laying her paw on it or putting 
her nose on it. Pilley, who’s written 


a book about his experiences, 
says Chaser isn’t particularly gifted 
for a border collie, and he plucked 
her randomly from a litter to take 
part in the experiment. 

Elsewhere, other studies indicate 
that dogs do indeed process actual 
words - in a similar way to humans. 
When researchers from Hungary’s 
Eotvos Lorand University placed 
dogs inside special MRI scanners 
which measure blood flow in the 
brain, they proved that when dogs 
hear human voices, a specific 
region of their mind - the temporal 
pole [see photo right] - shows 
more activity than when they hear 
non-verbal sounds. Remarkably, a 
similar area of the brain is activated 
in humans when we hear speech. 


16 




THE EINSTEIN OF DOGS 




Border collie Chaser has a big name to live up to 
when she appears on an American morning TV 
show, ready to show off her language skills. 



Twenty-five different objects are laid out on 
the studio floor. In three years of intensive 
training, Chaser has learned 1 ,022 words. 



When asked to “fetch tennis”. Chaser has an 
exploratory nose around the studio, before 
picking up a tennis ball as instructed. 



She also successfully retrieves a plastic 
Spongebob when prompted, even dumping it in 
a box afterwards. Einstein status assured! 





IF YOU’RE BEING UNFAIR 


HOW THEY 
READ YOUR 
EMOTIONS 

They’re not nnind-readers but your pet 
can definitely feel what you’re feeling 


IF YOU’RE PREGNANT 


When a woman is carrying 
a baby, her body floods with 
hormones, and canine experts 
believe a dog’s amazing sense of 
smell picks up on this change. 
They’re also sensitive to 
alterations in a woman’s body 
shape, mood and behaviour. 
“Dogs are students of our 
routine,” says applied animal 
behavourist Jennie K. Willis. “Any 
change, such as different work 
hours, exercise or bedtime, is 
very prominent to a dog.” 





IF YOU’RE SAD 


A study published in the journal 
Animal Cognition suggests that dogs 
know when we’re unhappy. In tests, 
the animals’ owners and researcher 
Jennifer Mayer took turns talking, 
humming and crying. Of the 1 8 dogs 
used, 15 approached their owner or 
Mayer during weeping bouts, while only 
six showed interest during the humming. 
The majority of the dogs that reacted to 
the crying did so with submissive body 
language (tail tucked, head bowed) 
that’s associated with empathy. 


Scientists believe that a sense of justice is 
wired into a dog’s DNA; their wolf ancestors 
depended upon rules of fairness to survive 
when they hunted in packs. A study at the 
University of Vienna tested what happened 
if one dog was given a treat for doing a 
trick, and another wasn’t for performing 
the same task. The result: the ignored dogs 
became agitated, scratching and licking 
themselves, which researchers believe is a 
sign that they realize the unfairness of the 
situation. The size of the reward didn’t have 
any affect on the dogs’ behaviour. 
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IF YOU’RE SCARED 


A dog’s incredible olfactory system 
is able to detect the chemicals 
humans excrete when they’re fearful 
or threatened. What’s more, human 
and dog reactions to fear are 
remarkably similar - hair standing 
up, dilated pupils, curled lips - and 
this may also help them recognise 
their owner’s terror. 





IF YOU’RE UNTRUSTWORTHY 


IF YOU’VE GOT CANCER 


LOVE AT FIRST SIGHT 


Dogs are loyal - but only to a point, 
according to another study published in 
Animal Cognition. A team from Japan’s 
Kyoto University subjected 34 dogs to 
three rounds of pointing tests. In the 
first, a member of the team pointed to 
a container filled with food. Next, they 
pointed to an empty one. In the final 
round, they again signaled to the 
container with the food. But most dogs 
failed to respond to this cue, which 
means they have the brain power to use 
their experience and work out whether 
a human can be trusted. And that’s 
a strong signal of intelligence, which is 
absent in most other animal species. 


Cancer cells are defective, releasing 
their own unique, volatile chemistry into 
the human body. Multiple studies have 
shown that dogs can sniff out these 
compounds - often before a diagnosis is 
made. Breath, urine and stool samples 
are used in tests. In March this year, it 
was reported that Frankie, a German 
shepherd from the US, had an 88% 
success rate identifying thyroid cancer 
in 34 patients. This mindblowing prowess 
has encouraged scientists into trialing 
an ‘electronic nose’, which they hope 
will one day match the abilities of our 
four-legged geniuses. 


Oxytocin [above] is known as 
the ‘love hormone’. One of its 
main roles for mammals is to 
establish a bond between parent 
and infant. Researchers from 
Azabu University, Japan, reported 
that oxytocin levels spiked 
in both dogs and humans when 
they looked at each other 
(non-threateningly). And the 
more the hormone level rose in 
humans, the more it did so in 
dogs. The findings led the team to 
suggest that over the last 1 0,000 
years or so, canines have used 
so-called ‘puppy-dog eyes’ to 
work their way into human favour, 
largely as a survival mechanism. 





I^^Only 5% of dogs make it v 
^through the training program"'^ 
That's because police - and 
military handlers - are looking 
^for unusual specimens which 
tick a whole number of 
Inboxes. German and Belgian 
shepherds are still the - ^ 
number-one breed for many ^ 

^ agencies, though labradors, ^ 
' rottweilers and dobermans wifi 

r I I 


In onestud;^ it was^reported 

thatiatf3^T^_ 

begaoi^ctingT^stles^ 








Handlers look for 
dogs with tight 
muscles and 
smooth, agile 
movement, 
because these 
animals are less 
prone to injury. 


HOW THEY PREDICT 
EARTHQUAKES 

Dogs often display unusual behaviour before a disaster 


howling and barking, trembling, 
acting restless and fleeing their usual 
habitat. The results were startling; 
one in five dog owners reported 
unexpected behaviour, and of those 
60% said it happened in the 
seconds and minutes before the 
earthquake hit. The most common 
remarks were of dogs acting restless 
and staying close to their owners. So 
what could explain this ability? What 
could dogs be picking up with their 
astounding sense of smell and 
hearing? “Changes in atmospheric 
pressure, changes in gravity, ground 
deformation, acoustic signals and 
vibrations due to the generation of 
micro-cracks, ground water level 
changes, and emanations of gases 
and chemical substances,” says 
the research findings. 


mi) 


T he theory that some animals can 
sense impending earthquakes 
isn’t a new one; back in 373BC, 
scholars in ancient Greece noted 
that dogs, rats and snakes suddenly 
sought shelter in the days before 
a powerful Earthquake. In the 
aftermath of their country’s 
devastating quakes in 201 1 , 
a Japanese team led by Hiroyuki 
Yamauchi set out to separate 
historical myth from scientific fact. 
They started by surveying pet 
owners online who lived between 
140km and 2,350km away from the 
earthquake’s epicentre, asking 
whether their dogs acted out of the 
ordinary in the minutes, hours and 
days before the magnitude 9.0 
monster struck. The unusual 
behaviour they asked about included 
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DETECT DRUGS 


N 

Dogs aren't trained to bite 
people, but they need to be 
courageous, especially in 
high-stress situations. 
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N ext time you’re at the airport 
and that cute little dog is 
eagerly nosing around you and your 
fellow passengers’ cases, remember 
this: it’s not looking for drugs, it’s 
actually on the hunt for its favourite 
toy. During a sniffer dog’s training, 
the animals are taught to associate 
the smell of contraband with their 
playthings. It usually works like this: 
using a towel, the handler will initiate 
a tug-of-war game with the dog. 


which canines love. After a few 
plays, the handler introduces a bag 
of, say, marijuana, wrapping it in the 
towel. Soon, the dog links the smell 
of the drugs to the towel and the fun 
it has while playing with it. The 
handler then hides the towel, with 
the marijuana, in various places. 
After a while, the dog learns that if 
he finds the towel - indicated with 
furious scratching and simulating 
digging - he’ll get to play his 


favourite game with his handler. This 
simple but highly effective method 
can be used to train dogs to sniff 
out explosives, guns, cash and even 
pirated DVDs. But sniffer dogs also 
have uses beyond law enforcement. 

At Melbourne University, viticulture 
and animal science researcher 
has successfully trained dogs to 
detect phylloxera, a disease that 
kills vine roots and, eventually, 
destroys entire vineyards. > 





“now read 

BODY LANGUAGE! 

People often misread dog communication, basing it on human not canine 
assumptions. Here’s how dogs speak’ using their faces and bodies* 



EYES 

Hard, unblinking eyes indicate 
a tense dog, which is why holding 
direct eye contact can be a bad idea, 
especially with an unfamiliar animal, 
or one that’s naturally timid. It’s 
unusual for dogs to gaze into each 
other’s eyes because this is seen 
as threatening. Equally, seeing the 
whites of your pet’s eyes is a warning 
sign that they’re anxious and may be 
about to snap. Dogs often display 
them when they’re chewing a bone 
or when backed into a corner; in 
either instance, give them space. 
Squinting, on the other hand, doesn’t 
mean your dog needs glasses; it’s 
the canine equivalent of a smile, 
reflecting happiness. In which case, 
it’s probably safe to stroke away. 



MOUTH 

Frightened or submissive dogs tend 
to have tightly closed mouths; 
exaggerated yawns can be a sign 
that they’re in an uptight mood. 

But some dogs naturally keep a 
closed mouth; if the lips muscles 
and muzzle are soft, that’s usually 
a good omen. And that funny 
grin they often do, exposing their 
front teeth? It means your pet 
is especially submissive. Front 
gnashers are only a problem when 
accompanied by retracted lips. 




LIPS 

Pay attention to the corners of the 
lips, known as the commissures. 
Tightness in this section, with the 
whole mouth drawn back horizontally, 
back teeth showing, says you have a 
fearful dog on your hands. If an animal 
arranges its lips in an aggressive 
pucker, over its teeth, exhaling air so 
they look enlarged, that’s your cue to 
walk away. Excessive lip licking (when 
not eating) often happens when a dog 
accepts that it’s under your control, 
i.e. when being walked on a lead. 

DROOL 

If your dog drools like a running tap 
when food’s within a 10-km radius... 
it’s just means he’s a dog. That’s what 
they all do. But drooling when not 
surrounded by food can indicate 
anxiety - or, if the weather’s hot, 
heat stroke. Otherwise, drool can 
be a sign that your pet is suffering 
from mouth disease, tooth decay or 
other illnesses. Remember, though; 
some breeds, such as mastiffs, are 
more drooly than others. 


*Disclainner: Every dog is different, with a different temperament which can vary according to the situation. This article is meant as a guide only and readers should approach animals at their own risk. 



EARS 

You don’t need a PhD in animal 
psychology to know that neutral, 
relaxed ears equal a calm, friendly 
dog - as do pulled-back ears. But 
ear positions can be subtle; when your 
pet’s alert, expect them to be slightly 
higher on its head. In an aggressive 
stance, the ears will sit forward, close 
to the head. As always, to work out 
a dog’s mood, use common sense and 
combine its ear position with other 
indicators on this page. 


TAIL 

Often the most tricky body part to read, 
since a wagging tail doesn’t always mean 
the dog is in a friendly frame of mind (a 
relaxed tail, in its natural position, 
signifies that). Dogs can wag their tail 
when they’re aggressive - again, look at 
other indicators for the full picture. In 
general though, a nervous dog holds its 
tail lower than normal - maybe wagging 
it side-to-side, but quickly. A really 
scared or submissive dog will tuck 
its tail tight against its stomach. 



The canine answer to goosebumps In nature, size still matters. An 

is called ‘piloerection’, a reaction assertive dog will advertise its 

whereby a dog’s hair will raise along intentions by trying to stand taller. 


WHAT A 
DOG'S BARKS 
REALLY MEAN 

Some of the most common dog 
vocal sounds translated 


O Rapid repetitive barking (mid-range 
pitch)... classic alarm bark, indicating 
the dog is aroused but not anxious. 

B Rapid string of three or four barks, 
pauses in between (mid-range pitch)... 
the dog is alerting others to its interest 
in a situation or a person. 

□ Long string of solitary barks, long 
pauses in between... a sign that 

a dog feels lonely. Common during 
periods of confinement. 

□ Couple of sharp, short barks (mid- 
range or high pitch)... a positive sound, 
usually heard when greeting someone or 
acknowledging something. 

B Single, sharp, short bark (high 
pitch)... the dog is annoyed. If it could 
speak, it would be telling you to get lost! 

□ Stutter bark... it’s playtime! Typically, 
a dog will lay its front legs flat on the 
ground and raise its rear into the air. 

□ Growl-bark... a clue that a dog 
is worried. It’s not necessarily 
feeling confident, but it will be 
aggressive if pushed. 

□ Howl... a throwback to their 
wolf ancestry, dogs howl to lay 
claim on a territory or to announce 
their presence in a location. 

□ Baying... hunting dogs are likely 

to use this call to tell their pack mates 
that they’ve picked up a scent. 

(□Sigh... doesn’t mean the dog’s 
suddenly depressed. It’s more likely 
to be a signal of termination, calling 
the end to an activity. □ 



its spine or on the area where its 
shoulder blades meet whenever it’s 
scared, annoyed or nervy. On the 
same token, dogs use this method of 
communication when they’re off-the- 
scale excited. You may want to give the 
vet a call if your pet is shedding hair 
like a dandelion; excessive moulting 
says the animal is stressed out. 


neck raised, flexing its muscles 
and sometimes even standing on 
tip-toes; its weight may be leaning 
forward on its front legs. Angry dogs 
adopt the same pose, but will make 
obvious threats, such as barking 
or baring their teeth. Submissive 
dogs, conversely, cower and make 
themselves as small as possible. 



Most dogs can 
bark at up to 
100 DECIBELS 


For more information of dog behaviour, contact RSPCA Australia (www.rspaca.org.au), ora professional dog behaviourist. 


23 


WORDS: Vince Jackson PHOTOS: Getty Images (17); PR (4) 






Choose a subseiiiition to soil you or buy a gift 







for a great friend with a tldrst for knowledge 







i;i 




I 


Sll hSB ilhB nOW^ Visi[www.maQSliop.GOiu/W0K/M]&07W0K 


or call 136 116 and quote MI50M 


Terms Si Conditions: Savings based on cover price of $6.95 per issue. Offer expires on 6/7/f5 to Austraiian residents oniy. For Bauer Media Group’s Privacy Notice or for fuii forms and condifions, 
visit www.magsbop.com.au//wok/M1507W0K. if you do nof want your information provided to any organisation not associated witb tbis promotion, piease indicate this cieariy at tbe time of subscripfion. 






EXTREME 
SIDE EFFECTS 

All medicines can 
cause side effects 
ranging from the mild 
(drowsiness or feeling 
sick), to the severe 
(life-threatening 
conditions, such as 
cardiac arrest or 
anaphylactic shock). 



MISTREATMENT 

90% of all respiratory 
infections are caused by 
viruses. Sometimes 
antibiotics are 
prescribed to fight them. 
The consequence? 
There’s a risk of 
antibiotic resistance. 



POSSIBLE 

ADDICTION 

More than 100,000 
Australians have 
problems with 
prescription 
painkillers. The most 
widely prescribed 
drugs are cholesterol- 
lowering statins. 



WHAT MAKES ME UNWELL? 

A popular school of thought blames genetic defects, 
poor diet and a sedentary lifestyle for the increasing 
number of chronic illnesses. But are these really the 
main culprits? Some scientists are investigating a new 
trend: they are convinced that there is a correlation 
between increased drug consumption and the rising 
number of chronic diseases. 


SICK NATION 

One third of Australians 
have at least one chronic 
condition, such as 
diabetes, depression or 
coronary heart disease. 





SCIENCE 



IS YOU 




MEDICINE? 


Common over-the counter drugs such as anti-inflammatories, 
cold remedies and antibiotics all engage with the natural human 
immune system. But should you be taking them in the first place? 
And do you even know about their possible side-effects? 
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HOW 
MUCH 
IS TOO 
MUCH? 


N icky Worton is 

stunned: “Donna 
only had a bit of 
a cold!” And now 
she’s told that her 
daughter, a 25-year-old fitness 
instructor, has died of an overdose. 
It wasn’t an anaesthetic or even 
a hard drug like heroin that killed 
her, but a tried-and-tested, 
paracetamol-based drink that’s 
recommended for colds and flu-like 
symptoms. A drug that’s freely 
available in every pharmacy and 
supermarket in Australia. But 
even the best efforts of A&E staff 
couldn’t halt the damage induced 
by the overdose. 

Behind the cause of death is 
a history of illness that affects 
millions of us every day. Donna 
Bishop’s friends say that she began 
taking the remedy two weeks 
before her death. When it didn’t 
work, she gradually increased the 
dose and started taking cough 
medicine too. The mother-of-one 
was diagnosed with a chest 
infection by her GP five days 
before she died, and was 
prescribed antibiotics. But Donna 
continued to treat herself with the 
non-prescription medication - 
fatally weakening her immune 
system. Four days before her next 
GP appointment, she died in 
hospital from ‘liver failure due to an 
overdose of paracetamol’, as 
recorded on her death certificate. 


WORLD OF KNOWlfDGE 

DRUG CHART 


This table shows some of the 
most common over-the-counter or 
prescription drugs available at the 
pharmacy. For comparison, food 
ingredients that can be harmful 
when consumed in large quantities 
(like salt and caffeine) are also 
included. The dosage figures refer 
to the maximum daily dose and - 
especially important for children 
- the dose per kilogram of body 
weight. Note: the daily dose is the 
amount of the active ingredient that 
should be taken within 24 hours 
(not just from sunrise to sunset). 


Many over-the-counter medicines 
are freely available in Australia 
without prescription or under 
the supervision of a pharmacist. 
Generally, an accidental overdose 
can do little harm. But there are 
some exceptions, like popular 
painkiller paracetamol, that can 
easily become dangerous. 

The recommended dose of 
paracetamol for adults is 2,000 to 
4,000 milligrams per day. However, 
the side effects can be significant: 
in addition to causing high blood 
pressure and liver damage, it can 
trigger heart attacks and even brain 
damage. Taking 7,500 milligrams of 
paracetamol in one go can be fatal. 

Yet many people still think the best 
way to get rid of a cold quickly is to 
take more drugs. They combine 
various painkillers and increase the 
risk of harmful side effects. Those 
trying to prevent colds by taking 
maximum doses for weeks on end 
can experience a rude awakening 
- even years later. According to the > 


ANALGESIC 

DRUGS 

RECOAAMENDED 

DOSE 

TOXIC 

DOSE 

EFFECTS OF AN 

OVERDOSE 

//////zW//////^ 

V//////////////////////////////////////////////////////////////////////M 


PARACETAMOL 


Paracetamol is an analgesic and 
antipyretic drug that has been available 
over the counter since the 1 950s. It’s also 
contained in many dual-action cold and 
flu remedies. 


^VADULT: 2,000- 
Ir 4,000mg/day 

CHILD: (from 4 years) 
30-60mg per kg of 
bodyweight/day 

ADULT: Single dose 
^ of around 6g. A single 
dose of around 7.5g can 
be fatal 

CHILD: From about 200mg 
per kg of bodyweight 

Paracetamol poisoning has four stages. 

In the first 24 hours: nausea, vomiting 
and upper-abdominal pain. After 24 
hours: liver damage. 3 to 4 days: liver 
and kidney failure. After 5 days: either 
liver function begins to improve or liver 
necrosis sets in, leading to death. 

ADULT: 4g/day 

Ir maximum 

CHILD: Aspirin should 
only be given to children 
after consulting a doctor 

ADULT: Single dose 
^ of around lOg 

CHILD: 75-lOOmg 
per kg of bodyweight 

Aspirin poisoning or salicylism 
occurs: there’s a disruption of cellular 
respiration. Symptoms include: 
hyperventilation, dehydration, 
restlessness, nausea, confusion, tinnitus 
and vertigo. After very high doses: kidney 
failure, pulmonary oedema and coma. 

ADULT: 200- 
Ir 800mg/day uptoa 
maximum of 1.2g/day 

CHILD: 20-30mg per 
kilogram of bodyweight/day 

ADULT: More than 
^ 1.2g/day 

CHILD: Not available 

Within 45 minutes to two hours: impaired 
consciousness, drowsiness up to coma, 
restlessness, dizziness, tinnitus and 
seizures. Other side effects: abdominal 
pain, vomiting, shallow breathing, 
hyperthermia and metabolic acidosis. 

RECOMMENDED 

DOSE 

TOXIC 

DOSE 

EFFECTS OF AN 

OVERDOSE 


ASPIRIN 


An analgesic, antipyretic and blood-thinning 
drug made from willow bark. It’s been known 
under the brand name Aspirin since the 
beginning of the 20th century. 


IBUPROFEN 


Ibuprofen has anti-inflammatory and 
antipyretic properties, and is also used for 
rheumatism. Ibuprofen is generally easy 
to tolerate. 


OTHER 
DRUGS 

/////////////////////////////////////////////////////////////////////////////////////////////////////M^^^^^ 


PENICILLIN V 


Full name: phenoxymethylpenicillin. It’s a 
prescription antibiotic that’s effective against 
bacterial infections such as tonsillitis. 


✓ ADULT: 295-885mg 
3to4times/day 
CHILD: Aged 8 to 12 
(over 30kg bodyweight), 
708-1, 416mg/day 


ADULT: Unknown 
Child: Unknown 


The toxicity of phenoxymethylpenicillin is 
thought to be very low. When administered 
orally, it is practically impossible to 
achieve concentrations that will trigger 
neurotoxic symptoms as well as nausea, 
vomiting and diarrhoea. 


SIMVASTATIN 


This drug belongs to the group of statins 
that should reduce the cholesterol level 
in the blood. It’s also designed to reduce 
the risk of heart attacks and cases of 
vascular obstruction. 


✓ ADULT: 25-80nig/ 
day 

CHILD: (from 10 years) 
5mg/day (mostly taken 
in hospital) 


X ADULT: More than 
80mg/day 

CHILD: Not specified 


Symptoms include pathological changes 
in the muscles, stroke and heart attack. 
Important: grapefruit juice should not be 
drunk regularly when taking simvastatin! 
Exercise caution with certain antibiotics 
and fat-lowering drugs. 


BISOPROLOL 


The drug belongs to the group of beta- 
blockers. It’s used for treating high blood 
pressure and chronic heart problems. 


✓ ADULT: 

2.5-20mg/day 
CHILD: Not recommended 


X ADULT: 200-550mg/ 
day 

CHILD: From 5mg (from 
accidental digestion) 


Symptoms include severe hypotension, 
a slow heartbeat and heart problems 
like cardiac arrest. In addition, 
disturbed consciousness, difficulty 
breathing, nausea and seizures 
may occur. 


DIMENHYDRINATE 


Dimenhydrinate is used to prevent and treat 
nausea, vomiting, and dizziness caused by 
motion sickness. Dimenhydrinate is in a class 
of medications called antihistamines. 


✓ ADULT: Single 
dose 50-150mg, 
maximum 400mg/day 
CHILD: Aged 7-12, 
single dose 25-50mg, 
maximum 150mg/day 


X ADULT: Single dose 
of 400mg 

CHILD: Not available 


Symptoms include brain fog, severe 
drowsiness or unconsciousness, blurred 
vision, racing heartbeat, hyperthermia, 
a temperature, red skin and lack of 
mucus, restlessness, anxiety, agitation, 
increased muscle reflexes and 
hallucinations. 


DIMETINDENE 


The drug is an anti-allergy agent from 
the group of antihistamines. It’s used 
to treat hay fever and nettle rash (eg in 
Fenistil capsules or drops.) 


✓ ADULT: 2mg 

3times/day 
CHILD: (from 3 years) 
lmg3times/day 


X ADULT: Exact 
overdose figure 
unknown as data only 
exists for animals 
CHILD: Not available 


An overdose can lead to severe 
drowsiness, hallucinations, spasms, 
dry mouth, fever, unconsciousness and, 
in severe cases, coma. 
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PAINKILLING 

DRUGS 

RECOMMENDED 

DOSE 

TOXIC 

DOSE 

EFFECTS OF AN 

OVERDOSE 

/////////////////////////////////////////M^^^^^ 

m//////////////////////////////////////////////////////////////////////M^^^^ 


DEXTROMETHORPHAN 


This drug is primarily used as a cough 
suppressant. It is sold by itself in 
pharmacies or as a part of other 
combination drugs available over 
the counter. 


1 ADULT: 30mg 

Ir 3times/day 

CHILD: Two 5ml spoonfuls 
of cough syrup daily; not 
suitable for children 
under six 

ADULT: Single dose from 
^ lOOmg 

CHILD: 30ml (six 5ml spoonfuls) 

Symptoms include fatigue, 
drowsiness, hyperventilation, faster 
heartbeat, high blood pressure, 
blurred vision, eye twitching, 
convulsions, hyperactivity, confusion, 
sensory disturbances, hallucinations, 
psychosis and coma. 

I ADULT: 25-50mg/ 

Ir day 

CHILD: Not suitable for 
children under 12 

ADULT: 15mg per kg 
^ of bodyweight 

CHILD: 2mg per kg of bodyweight 

Symptoms include unrest, 
increased muscle reflexes, dilated 
pupils, fever, respiratory depression 
(hyperventilation), unconsciousness 
and cardiac arrest. 

1 ^VADULT: 2-3 sprays 
per nostril 2 times/day 
CHILD: (Only on advice of 
doctor) From the age of 
six, 1 spray per nostril 

2-3 times/day until the 
age of 12 

ADULT: If used for 5-7 days, 
^ there’s a danger of becoming 
addicted; ingestion of 0.1-0.2mg 
per kg of bodyweight/day 

CHILD: 0.1-0.2mg per kg of 
bodyweight/day 

Symptoms include vomiting, 
paleness, irregular heartbeat and 
respiratory standstill. Important: 
don’t use for more than 5 to 

7 days, or you may become 
addicted and/or lose your sense 
of smell and taste. 

RECOiVUVlENDED 

DOSE 

TOXIC 

DOSE 

EFFECTS OF AN 

OVERDOSE 


DOXYLAMINE 


This antihistamine soothes and fights against 
allergies. It is also an ingredient in over-the- 
counter short-term sleep medication. 


XYLOMETAZOLINE 


Used to decongest the nose of mucus, 
xylometazoline is included in many popular 
nasal sprays and drops, and works by 
constricting blood vessels in the nose. 


OTHER 

INGREDIENTS 


//////////////////////////////////////////////////////////////////////////////////////////////m^^^^ 


CAFFEINE 


Caffeine is an alkaloid - a naturally occurring 
compound - from a group of stimulants 
known as methyixanthines. Obviously we 
know it from coffee but it is also added to 
energy drinks as a 'stimulant’. 


SALT 


Cooking salt (sodium chloride) is vital, 
regulating the bloodstream and supporting 
bone structure. However, the recommended 
dose is often far exceeded by eating ready- 
made products. 


✓ ADULT: Up to 

400mga day (about 
4 cups of coffee) 

CHILD: Not recommended 
for children under 12 


✓ ADULT: No more than 
4mg/day (on average 
we consume 8-lOg/day) 
CHILD: No salt before the 
age of six months; then 
staggered from 2g/day at 
2 years up to 5g/day at 10 


X ADULT: More than 10 litres 
of cola/daywill have ill 
effects. Fatal dose is about lOg 
(around 125 double espressos) 
CHILD: From 0.5g/day 


X ADULT: 40-75g per day 
(4-6 tablespoons). Fatal dose 
is around 10 tablespoons 
CHILD: 10-15g(l tablespoon) 


Symptoms include anxiety, headache, 
insomnia, muscle spasms and 
irregular heartbeat. It can neutralise 
the drunken effect of alcohol, which 
leads to people drinking too much as 
they think they are sober. 


Too much salt draws water from the 
cells. The result? The muscles around 
the blood vessels contract and the 
blood pressure rises. This can cause 
water retention in the tissue or even 
cardiac arrest. 


ASPARTAME 


This is a sweetener that, like sugar, contains 
four calories per gram. But, since aspartame 
is 200-times sweeter than sugar, very little 
is needed, meaning the calories are 
basically insignificant. 


✓ ADULT AND 
CHILD: 40mg per 
kg of bodyweight 


X ADULT: 20-550mg/day 
CHILD: From 5mg (by 
accidental ingestion) 


The health effects of aspartame are 
controversial: some studies say it 
has a carcinogenic effect. Overdose 
symptoms include a headache, 
dizziness and fatigue. 


NUTMEG 


Nutmeg contains myristicin, a substance 
that can cause hallucinations and even lead 
to death by severe poisoning. However, the 
usual pinch of the spice advised in recipes 
is completely harmless. 



ADULT AND 
CHILD: A small 


pinch as a seasoning 
for food 


ADULT: Single dose of 400mg 
CHILD: From 3mg per kg 
of bodyweight 


Sweating, headache, nausea, 
difficulty balancing, anxiety, 
respiratory arrest and, in extremely 
rare cases, death. Symptoms occur 
around six hours after ingestion. 
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IS IT WISF TO TAKF 

PREVENTATIVE 

ASPIRIN? 

F or some years now, healthy people 
have been advised to take a small 
daily dose of aspirin. This is 
because its blood-thinning effect was 
thought to prevent heart attacks, while 
the risk of developing some cancers was 
also reduced. But some experts believe 
that ‘aspirin therapy’ has little or no 

benefit. They argue that the side 
effects, which include a risk 
of internal bleeding, can 
outweigh the benefits. 


rehabilitation organisation Narconon 
International: “Chronic use of 
painkillers for years can have 
a directly damaging effect on the 
kidneys, leading to the need for 
dialysis or transplant”. 

DO ANTIBIOTICS 
PARALYSE THE 
IMMUNE SYSTEM? 

The use of antibiotics is not without 
risks, even though they’re among 
the most effective weapons in 
medicine. But they can significantly 
weaken the immune system and 
are too often over-prescribed. In 
Australia, up to 50% of antibiotics 
dispensed in hospitals aren’t 
needed, according to research 
by NPS MedicineWise. And some 
studies claim that 90% of all 
respiratory infections are caused 
by viruses, against which 
antibiotics have no effect. 

In fact, antibiotics can be life- 
threatening - as was the case for 
Daniel Storitz. A few days after 
treating a harmless infection 
on his knee, he fell into a coma. 

The 26-year-old was as fit as 
a fiddle. A blood test revealed 
that he had taken gentamicin, an 
antibiotic commonly used to tackle 
infections. But it fought more than 
the infection in his knee. It also 
killed healthy bacteria inside him 
and paralysed Storitz’s immune 
system to the point of collapse. 

Although doctors were able 
to wake Storitz from his coma, 
one of the consequences of him 
taking gentamicin was diabetes 
- a lifelong autoimmune disease. 

CAN A GRAPEFRUIT 
KILL ME? 

Interactions with other substances 
should not be underestimated 
either. Exact dosages are difficult 
for even experienced pharmacists 
to calculate. In fact, to do so they 
would need to know everything a 
patient has eaten that week. Why? 
Because some ingredients in foods 


react with common medications: 
one example is furanocoumarin, 
found in citrus fruits like grapefruit, 
which influences the breakdown 
of drugs in the body. This means 
a harmless dose can easily turn 
into a dangerous one. 

The drug’s effects cost one 
29-year-old American man his 
life. He ingested his usual allergy 
medication to combat hay fever 
and decided to strengthen his 
body’s defences with some 
grapefruit juice. But the grapefruit 
reacted with the drug, increasing 
the concentration of the allergy 
medicine terfenadine to 30 times 
the recommended dose. His 
circulatory system collapsed and 
he died. Of the 85 known drugs that 
interact with grapefruit, 43 can 
have similarly serious side effects. 

Information about side effects is 
usually included on the data sheets 
found inside pill packs, alongside 
the dosage instructions. So how 
are dosages calculated? Every 
year, pharmaceutical giants spend 
fortunes examining the effects of 
drugs. First, scientists investigate 
the effects of different drugs on cell 
cultures. If one of the drugs has 
an effect, the fine-tuning process 


begins. Some way down the line, 
the manufacturer conducts clinical 
trials on actual people in order to 
hit upon the optimum dose needed 
to treat a person - enough to 
have an effect, but not enough to 
cause unpleasant side-effects or 
an overdose. It means sometimes, 
side effects are only documented 
after the drugs go on sale. 

In the past, clinical trial 
participants were often middle- 
aged and of average weight, 
something which could have 
skewed the results. These days 
manufacturers place greater 
importance on including other 
demographics. To some extent, 
what constitutes an overdose 
is dependent upon the condition 
of the patient. If the person 
has existing liver damage, 
for example, the overdose 
threshold will be lower. 

“You trust that patients have 
a high tolerance for medications 
available without prescription,” 
says one doctor. Everyone should, 
therefore, pay close attention to 
the amount of a drug that they 
take. Even if that drug is ‘just’ your 
ordinary cough syrup... □ 
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THE MAN WHO PRINTED 
$200 MILLION IN 


COUNTERFEIT 






A ^ ^ ^ ^ f ^ /, 

Forger Frank Bourassa [below] is one of the worlcTs greatest ever ^ / * 


nmen. When he was eventually caught, he offered authorities an 

tells World of Knowledge his amazing story 


+1 



NAME: Frank Bourassa 

AGE; 44 

HOME: Montreal, Canada 









“I knew from the 
start I had to go 
all out. Either go 
big - or go home.” 

FRANK BOURASSA 


for information. On US government 
websites, of all places, he found all 
the details he needed concerning 
the materials and the production 
process used to make dollar bills. 

In the end, he decided to counterfeit 
$20 bills. There were two reasons for 
this: first, twenties are the banknotes 
most commonly found in Americans’ 
wallets. Second, unlike $50 and 
$100 bills, vendors rarely run 
anti-counterfeit tests on them. 


cold Canada morning in December. 
Frank Bourassa is standing in the 
Port of Montreal, shivering. Through 
his binoculars, he scans the quay 
for incoming ships. At first glance, 
there’s nothing special about the 
ship he’s waiting for. Its cargo? 
Boxes of white paper. But Bourassa 
is praying that none of the customs 
officials decide to take a closer look. 
Because what seems like a harmless 
delivery will make him one of the 
most wanted men in the world. 

Bourassa’s criminal career began 
in the eighth grade. “I made 
hundreds of dollars shoplifting every 
week,” the Canadian national 
explains during his interview with 
World of Knowledge. At 1 5 he left 


home, quit school and started 
selling stolen cars. He sold cannabis 
by the kilo - until the police nabbed 
him in 2006 and sentenced him to 
12 months in prison. 

“WHY DID I CHOOSE A LIFE 
OF CRIME? BECAUSE IT WAS 
A LOT MORE FUN THAN 
BEING HONEST." 

“Then I had an epiphany,” Bourassa 
says. “The end result of working is 
always the same. You do it to make 
money. So, why not just print your 
own money?” The idea of becoming 
the world’s greatest counterfeiter 
began to take shape. 

Once he was back on the outside, 
Bourassa started surfing the internet 



“CURRENCY IS MADE 
BY HUMAN HANDSp 
SO WHY SHOULDN'T 
I BE ABLE TO DO IT?" 

According to estimates, about 
0.01 % of all the US banknotes in 
circulation are counterfeit. That 
doesn’t sound like much - until you 
realise it adds up to about $100 
million in fake bills. Which is why 
Bourassa’s plan sounded so crazy: 
he wanted to counterfeit at least 
$200 million. So, he invested around 
$300,000 in Heidelberg printing 
machines, ink and paper. “I thought 
to myself, why stop at $300,000, 
when I could earn millions?” 

He found a company in the 
German town of Duren that agreed 
to etch the face of Andrew Jackson, 
who appears on the $20 bill, onto 
a printing drum. No one asked him 
what it was for. But that didn’t strike 
Bourassa as strange: “Who in 
Germany knows that Jackson was 
the seventh president of the United 
States and is pictured on the $20 
bill?” In 2009, Bourassa found paper 
mills in Germany and Switzerland 
that agreed to produce paper with 
the cotton/linen mix he needed. 
Unlike the plasticised paper used 
to manufacture euro banknotes, 
bills in America are made with 
a mix of 75% cotton and 25% linen. 
The German paper company even 
agreed to print the paper with a 
watermark. He scoured the internet 
to find suppliers in China that could 




THE RIGHT TEXTURE THE RIGHT PAPER THE RIGHT CODE THE RIGHT WATERMARK 

Real banknotes are The paper used in US dollar The letters correspond to one of If you hold the $20 bill against the 

printed with raised ink bills is made from a mix of 12 different Federal Reserve Banks light, you can see the watermark 

you can feel. 75% cotton and 25% linen. responsible for printing paper money, featuring Andrew Jackson’s face. 



In 2003, the Federal Reserve 
added peach and blue to the 
traditional green and black ink 
used for twenties. According to 
the US Bureau of Engraving 
and Printing, the different 
colours would make the 
banknotes counterfeit-proof. 


“How did I know how to counterfeit US 
doiiars? Well, It’s all on US government websites.” 

FRANK BOURASSA 


provide ink and security features. 

Eleven months later, on that fated 
December morning, the shipment 
arrived in the Port of Montreal. 
Bourassa managed to load the 
boxes filled with his paper onto 
a truck without garnering any 
attention, then drove to a run-of-the- 
mill garage and stashed his booty 
inside. Next, he and his accomplices 
staked out the hiding place just to 
be sure they hadn’t been rumbled. 
Everything was running smoothly - 
no black SUVs filled with undercover 
cops appeared around the corner. 

Now it was time to start his fake 
cash business. But who would his 


customers be, and what kind of 
rates will he charge? Bourassa hired 
a couple of old friends to sniff out 
interested parties. He printed up 
some samples and waited for 
potential clients to bite - and 
sure enough, they did. 

Four buyers, all with import/export 
connections, who wanted to sell 
the fake bills overseas. One of 
them signed up to take a million 
counterfeit dollars every week. 

For each delivery, the partner 
paid the Canadian’s company 
$300,000. For both sides it was 
a lucrative business. In total, 
Bourassa printed $250 million. 


Bourassa laid down four best- 
practice guidelines for his venture: 

1 : Never personally negotiate with 
buyers. Bourassa’s two friends were 
essentially sales agents employed 
to sell the fake bills. 2: Make sure 
the phony cash never shows up in 
your immediate environment. That 
meant selling them through bogus 
companies in Asia and Europe, 
rather than unloading the bills in 
Canada or the US. 3: Never spend 
your own counterfeit money. 

Bourassa went without flashy cars 
and other luxury items in order to 
avoid attention. 4: Never work with 
the same people twice. > 
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The forger surrounded himself with 
a team of specialists that he could 
trust 1 00% - and the feeling was 
mutual. He never revealed a single 



“I love America! That’s why I only sold the 
phony cash In Asia and Europe.” frank bourassa 



Sadly for Bourassa, since his 
client base was growing every day, 
ultimately he ended up breaking his 
number one rule. And that’s precisely 
what took him down. 

“I DON'T REGRET A THING. 
WHYSHOULDI7IDIDNT 
HURT ANYONE." 

It’s five in the morning on 23rd May, 
2012. Bourassa is fast asleep when 
he hears people yelling outside his 
house in Montreal. His counterfeiting 
career has just come to an end. 
Canadian police click the handcuffs 
shut and Bourassa watches on 
helplessly as the agents confiscate 
millions of dollars in fake cash 
as well as the printing drum. 

An undercover cop posed as 
a buyer, placed an order and 
then the trap slammed shut. 

“It was a huge coup for the 
police,” Bourassa admits. But what 
they didn’t know was that another 
$200 million of fake bills were 
stashed in a remote lock-up. 

Once in custody, Frank Bourassa 
finds out that the Canadian police 
are planning to extradite him to the 


US. He has risen to number one on 
their most wanted list and is looking 
at a 60-year stretch. No real surprise 
- he ran a large-scale operation in 
counterfeit US dollars. When the 
case finally goes to court and 
Bourassa is facing life in prison, 
the defendant offers the Crown 
prosecution a completely crazy 
deal: “Would it help me if I told you 
where you could find $200 million 
in fake twenties?” In return, the 
counterfeiter wants a full acquittal 
in Canada and in the US. But why 
should the court agree to the deal? 

Bourassa is well aware that the 
quality of his counterfeit money is so 
good that the consequences for the 
US economy would be enormous if 
it ever got into circulation. Not to 
mention the potential PR disaster 
for the authorities in both countries. 
And sure enough, in cooperation 
with the US, the Canadian court 
accepts the deal and gives 
Bourassa until 31st January 2014 to 
hand over the funny money. Now it’s 
a race against time. Because if the 
agents succeed in finding the cash 
before that date, the deal is off. But 


Bourassa made sure that wouldn’t 
happen. In December 2013, he paid 
someone to take the printing press 
and the money out of the garage. 

It is now sitting in a truck in a hotel 
parking lot, south of Montreal. On 
31st January 2014, Bourassa leads 
the authorities to the truck and gives 
them everything they have been so 
desperately seeking. 

But there is something they still 
don’t know: Bourassa originally 
printed an additional $50 million. 

But where did it go? “I’ll leave that 
to your readers’ imagination,” he 
smiles. Today, he works as a security 
consultant and a motivational 
speaker. He has developed his own 
self-help program: the Paradigm 
Shift System. In it, Bourassa teaches 
people a strategy that is designed to 
make them just as successful as he 
is: “This is my gift. Everything has 
always worked out in my life and 
I want to share that with other 
people.” His biography is set to 
hit the shelves early next year. 

And Hollywood even wants to 
turn his life story into a movie. 

Nice work if you can get it. □ 
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PHOTOS: Frank Bourassa (4); Fotolia; Wikipedia 
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SMARTER IN 60 SECONDS 



5 FASCINATING QUESTIONS ABOUT FORGERY 


ARE THERE LEGAL FORGERIES? 

a “Our art is always legal,” says Eugen Posin [third from left]. 
He and his two brothers Michael and Semjon are considered 
the best art forgers in the world. The brothers always stick 
strictly to copyright laws: if an artist has been dead for at least 
70 years, their copyright protection becomes invalid. The Posins 
also sign all of their works on the back. They mainly copy the Old 
Masters: Raphael’s Sistine Madonna or Jan Vermeer’s Girl with 
a Pearl Earring. Their paintings command prices of up to £7,500 
($15,000). There’s even a museum near Berlin that exclusively 
displays the Posin brothers’ work, the highlight of which is 
a brilliant copy of Leonardo da Vinci’s Mona Lisa [pictured left]. 


HOW CAN YOU SPOT FAKE AUSTRALIAN MONEY? 

G Australian polymer banknotes have been among the 

hardest currencies to counterfeit since their introduction in 
1988. But that doesn’t mean they’re foolproof. If your note 
feels too thin, it could be a sign that forgers have used treated 
paper rather than the distinctive polymer. And being a synthetic 
plastic, polymer should also be very hard to rip, so inspect for 
tearing too. Next, examine the clear window; it should look 
like it’s been integrated into the note, not stuck on afterwards. 

You shouldn’t be able to scratch off any of the whiteness on this 
window, either. If you own a magnifying glass, check around the 
portraits to see if you can read clearly printed words showing the 
value of the note (except on a $5; they’re in the top-left corner). 


DID MICHELANGELO BECOME 
FAMOUS BY FORGING? 


0 Michelangelo’s wall 
and ceiling frescoes in 
Rome’s Sistine Chapel 
and his sculpture of David 
are world famous. But the 
Renaissance artist’s 
incomparable reputation was 
only made possible by the 
sponsorship of the Medici 
family. The wealthy patrons 
encouraged the then 24-year- 
old to commit a brazen fraud: 
Michelangelo should make an 
imitation statue of Cupid look 
like it had just been dug up. 
They quickly found a buyer. The 
swindle was uncovered but its 
owner, Cardinal Riario, was so 
impressed with the exact fake 
that he invited Michelangelo to 
Rome. Once there, he created 
his famous Pieta, a depiction of 
Christ’s body in his mother’s 
arms, which is now in St Peter’s 
Basilica [see right]. 


WHAT ARE 'SUPER DOLLARS'? 


0 A cache of perfectly forged $100 bills were found in 
Manila in 1989. The notes were printed with original 
ink on original paper. The discovery alarmed the US 
government and kept investigators holding their breath for 
years. In 2001, then-President George W. Bush ordered 
special agents to solve the mystery of the these so-called 
‘super dollars’. But to this day, nobody is sure who was behind 
the forgery. The USA blamed North Korea and its leader at 
the time, Kim Jong-ll. The motive? North Korea wanted to 
threaten the stability of America’s currency. Investigators 
aren’t certain how many super dollars are currently in 
circulation, as they’re too perfectly forged.^^ 


38 






!l^lC^lTO^J^iinOT^lC^t1tiKI1 




Its me Uitle Baiilenmtn a 
Big Bean^. eiienf iinie! 

Hm 6 sum ramt 

BwrfttoQrl 


At the lop of each hour, an 
U fiTR XU-I Torana circles the 
roadway accompanied by the 
sound of an engine rawing! 


Worldwide EdHlaii Umit of 1,972. 
Earliest r^ervatkms will receive the 
lowest edition numbers. 


T ime w^s when man dmve a Tnrana, heeds turned. Forty years 
on and some things never change. It's still the gut^ littie 
hettrer that gets people talking. Now, you can bring Torana oooi lo 
each hour dT the day with the new "Holrien Tnrana Cloekp” only 
hom The Bradford Exchange. 

tuaded vrlUt Toreaa Stirling inr ifie 
man who Inns his car 

Precislon-cratted whh glearnlng oiromc accents, the dock features 
the spectacular art of flalden artisi tend self coitfe^ed rev head) 
Wayite Dowserrt who brings an U UTR KLI^I and SS Torana together 
In an adrenalin-oharged scene. And like the oar which Inspired It, the 
okKk has got plefrty at muscle under the hood: an accurate epiartz 
movement powers the S|ieedd-styte boe and on the hourK a XU-I 
roars around the roadway at the lop of the dock to toe sound cf a 
mighty engine revving. It's like 197S aH ever again ! 

Strimv limiied EdiUon. Acl now or miss ml 

This Holdervaulhonsed edition is limited to Just 1p972 Issues, so 
you need to act last Gel your "Holden Torang Clock" for five 
intarest-tree instglmonts of SS9^99. ThaPs only SS90.95i plus 
$19.99 postage and handling, backed by our 365-day money-hach 
guarantee. Send no money now. Just return the coupon or go 
□nil no today at www.bradf{]r[Li;:om.auifhDlden 


PAY NOTHING NOW 




HOLDEN 

"GefBrBl Molofs liC 
5 em mbf I 9 £m 

weigirls. ^equkvs t AA IiMVlwf 
M& 2 D Parbyiw (not 

Sflcuitf ffluy t» pa*. 


THE 
BRADFORD 
EXCHANGE 

Please Respond 
Promptly 


F’4^)tanit . 


_hBfce([Js , 


For i|i/fdiresr doUvery, order oaSne: 
www.bradford.coin.au/holcleii 


QuDUiq piwnoHan cod^ 79149 


OVli »■ ■fWHwd LML ^JUi. il UU IMCIT 


YESI FleasflrsarrtSie Phew. mriMl 

“HakfiM T«aiifl ClDck' 

Idr nw BS dissiTtHdi lfi tfa tiriai iadaa\di 
a*tftl3«fTenr. I inSenWd 

I n0ef] m «3*ii*ns ™. Please gjgfipt Ju your preferred f eservatioci option: 

1 . J niJUL ng ^tBfTfpi Ki: 

The Bradford Exqhgitge, Reply Paid 863^9 
Parramatta NSW 2124 

„ 2. □ PHOiiE: Tcll-Free 1300 725 103 D 

, ...... . #eiHpmES.TMlHi-Fn 

3. -jQHL(HEatwww.bradfDnl.i»4n,au/hohf«ri ^ 

AT iwsi^wKnMionDdiK7&143 


^ to Apbm. M-iiiii 









SCIENCE 


THE 

E ARTH 'S 

SECURI 

BLANK 

Tiny cosmic bullets are hurtling towards Earth 
at the speed of light: these killer electrons 
can destroy every living cell they come into 
contact with. Luckily, the vast majority of them 
never get close to a human. Scientists are 
investigating why this is. Their results show 
that alongside its magnetic field, the Earth has 
a second protective shield guarding it from 
attack. How does it function? And what would 
happen if it collapsed? Physicists believe that 
this nightmare scenario is a real possibility 



The Earth is surrounded by 
two zones [green and blue], 
both teeming with thousands 
of different.particles. 
Between them there is 
an invisibie wdii, a defence 
system that shieids us 
from killer electrons. 




WHAT CONTROLS 

THE CHAOS 
AROUND OUR 
PLANET? 


A round the Earth, chaos is the only constant: 

aggressive particles from solar winds hurtle 
towards us, and particles are constantly swirling 
around the planet. They are propelled by heat, magnetic 
fields and the mutual attraction of different charges. 

The most important components of the system are the 
plasmaspheres and the invisible magnetic field around 
the Earth [see computer simulation on the right]. The 
dense base of the magnetic field lies in the Earth’s core. 
From here, the magnetic field lines extend: the blue are 
focused on their own centre, the red lines point outwards 
- the current flows from the south to the north. The 
magnetic field’s pull holds the plasma sphere in position. 
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THE GAS CLOUD 


The plasmasphere surrounds our 
planet. It is made up of a gas cloud 
composed of charged particles. 
Due to the exertion of different 
forces, these flow in all directions. 
Part of the plasmasphere also 
blocks the killer electrons. 


Plasma plume 

lons: positively or negatively charged particles 
' Neutral particles: without charge (photons, neutrons, neutrinos) 



Ionosphere 


Plasmasphere 


Downward flow 


Magnetic flux tube 


draws particles upwards 



any Wilmore currently installing 
a new docking device. At the same 
time, he is being shot at. But he 
can’t feel it: at a speed of a billion 
kilometres per hour, ‘killer 
electrons’ are hitting him. These 
tiny particles leave swaths of 
destruction inside his body; any 
cell they come into contact with 
dies immediately - and can never 
be repaired. Wilmore is on a 
mission at the International Space 
Station (ISS). But the astronaut is in 
luck: the number of killer electrons 
would be far higher if it were not 
for a mysterious force that blocks 
most of the deadly particles 
- and also protects us from 
them right here on Earth. 

HOW AGGRESSIVE IS A 

KILLER ELECTRON? 

The universe is like a battlefield. 
That’s particularly true of the zone 
around our planet: it is surrounded 
by a ring of chaos. Between 700 
and 6,000 kilometres above the 
Earth’s surface lies the inner Van 
Allen radiation belt. The outer Van 
Allen radiation belt lies between 
15,000 and 25,000 kilometres 
away. Here, millions of different 
particles career through every 
square centimetre of space, mostly 
at almost the speed of light. They 
include electrons, protons and 
heavy ions (high-mass, electrically 
charged atoms or molecules). 

Most of them are so rich in energy 
that a single one emits radiation 



BARRY WILMORE 
The commander of ISS 
Expedition 42 has just 
returned to Earth after 
six months on the ISS. 


equivalent to thousands of medical 
x-rays. They can penetrate almost 
any surface including astronauts’ 
space suits, the space shuttle’s 
silicon covering and satellite hulls. 

They can destroy cells in the 
human body and completely 
paralyse circuit boards. Engineers 
suspect that the killer particles are 
often the cause of mysterious 
malfunctions: for example, in 
2004 the flight computer of a 
space shuttle showed the wrong 
information when it wanted to 
dock onto the ISS - a crash was 
only prevented by the astronauts 
taking manual control of the craft. 

But where do these killer electrons 
come from in the first place? And 
just how safe are we from them? 

Astrophysicists suspect that 
the particles originate from the 
Earth itself and only develop 
into deadly bullets once they 
reach the limits of outer space: 
free electrons form as a result of 
the disintegration of radioactive 
substances in the Earth’s crust, 
or through the use of technical 
devices like mobile phones, radios, 
lightbulbs and microwaves. 

Many of the negatively charged 
particles travel from the Earth 
towards outer space. But their 
journeys are short-lived: the Earth’s 
magnetic field drags them back 
and holds them prisoner. As a 
result, they are constantly circling 
the Earth - until they are struck by 
a foreign force: electromagnetic 
waves of unusually low frequency 
hit a supposedly harmless electron, 
accelerate it to almost the speed of 
light and transform the particle into 
a killer in the process. Aggressive 
protons and heavy ions from 
exploding stars and solar eruptions > 
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T O discover how many killer particles are 
close to the Earth and how they are 
blocked, NASA and Dartmouth College’s 
Department of Physics and Astronomy sent 
20 balloons up to a height of 30 to 35 
kilometres. The measuring instruments 
attached to them collected data for one 
month. Their results showed that many 
particles are knocked off course by plasma 
waves while others lose their way as a result 
of fluctuations in the Earth’s magnetic field. 



also get tangled up in the magnetic 
field. That’s how countless 
numbers of deadly particles end 
up racing towards the Earth, 
millions of years later, and now 
form the Van Allen radiation belt. 
But what is it that stops them 
from slamming into the Earth? 

WHY DOES THE EARTH 

NEED WHITE NOISE? 

The latest research results are 
now providing the answer; in 
space, there is something that 
actually stops the deadly particles 
in their tracks, even though they 
can penetrate almost anything. 
Initially, physicists thought this 
shield was the Earth’s magnetic 
field, but that stretches 60,000 
kilometres into outer space, while 
many killer electrons are noticeably 
closer to our planet. “Instead, we 
discovered a new phenomenon 


DANIEL BAKER 
Using two weather 
satellites, the physicist 
discovered the Earth’s 
second protective shield. 



that still puzzles us: an invisible 
wall between the Van Allen 
radiation belt blocks the particles,” 
explains Daniel Baker, an 
astrophysicist at the Laboratory 
for Atmospheric and Space 
Physics at the University of 
Colorado. “It functions like the 
protective shield of the Enterprise 
space ship from Star Trek: no 
foreign bullet can penetrate it.” 

This illusive barrier is situated 
1 1 ,500 kilometres above the 
Earth’s surface. What it’s made 
of and how it functions remains 
the stuff of theory for now. 

“The most likely outcome is that 
the plasmasphere forms a kind of 
protective shield,” explains Baker, 
“and this sphere surrounds our 
planet. It is a dense cloud of 
cold, electrically charged gas 
and it extends for thousands of 
kilometres into space.” Its outer 
edge is where the majority of its 
power is concentrated. It’s also 
where physicists have heard an 
unusual sound... 

“The really astounding thing 
about this cosmic protective wall 
is that it is absolutely sharp-edged 
and dense; at the exact point 


where the killer particles hit it - and 
don’t come out again. These hard 
boundaries are very rare in nature,” 
says Baker. “Normally these sorts 
of shapes have a smooth, uniform 
edge like the Earth’s crust, which 
lets some minerals seep through, 
but not others. So we expected 
some of the electrons to be able to 
pass through this barrier. But they 
just don’t.” The suspected cause of 
this is a unique phenomenon: at 
the particle barrier, researchers 
measured a kind of plasmaspheric 
hissing. When amplified, it is 

We have found a 
new phenomenon 
close to Earth 
that is extremely 
rare in nature: 
a sharp-edged, 
completely dense 
and impenetrable 
barrier. « 

DANIEL BAKER, Astrophysicist 

Laboratory of Atmospheric and Space 

Physics, University of Colorado 





ca. 300km 


ca. 40-80km 


Elve 


Gigantic jet 




Columniform 

sprite 


Carrot sprite 


lonasplrere 


Mesasphere 


Stratosphere 



pposphere 


+ 

COSMIC 

DISCHARGES 

ABOVE THE EARTH 

D ozens of kilometres above the Earth there are 
spectacular short-lived weather phenomena and 
incredible electrical discharges of amazing proportions 
[see left]. The ionosphere is full of extremely energetic, 
positively charged particles. These killer particles 
attach themselves to other particles and race towards 
the Earth’s surface. In the process, they meet zones that 
are less positively charged - electric voltage builds up 
and the particles become discharged. At a resulting 
speed of two million metres per second, 100 million 
volts are discharged through Earth’s atmosphere. 


remarkably similar to the sound 
known as white noise, that 
a television makes when it isn’t 
receiving a signal. It consists 
of electromagnetic waves with 
extremely low frequencies 
(200 hertz to a maximum two 
kilohertz) - exactly the same as 
the killer electrons themselves. 

The electrons meet the 
electromagnetic waves head-on 
and, as a result, are thrust back 
like an extremely fast squash 
ball being hit against a wall. 

“Do we know whether the 
plasmaspheric hissing actually 
holds off the killer particles? We will 
only be 100% sure when we have 
carried out further measurements,” 
Baker emphasises. “But one thing’s 
for sure: the particle defence 
system is extremely vulnerable.” 

COULD THE SUN DESTROY 

OUR PROTECTIVE SHIELD? 

The strength of the electromagnetic 
waves is not constant, however, 
as research shows that it 
continually fluctuates. But the 
really big problems are the attacks 
on this shield from outside. 

“The plasmasphere - the clouds 


of charged particles - is controlled 
by the Earth’s magnetic field. 

It holds this barrier in place,” 
explains Baker. “But the magnetic 
field is very unstable: strong solar 
storms, for example, disturb it 
considerably. Sometimes it can 
literally break apart.” 

That happened in 2003, during 
the so-called Halloween Solar 
Storm, one of the strongest solar 
eruptions ever measured to date. 
The storm destroyed a NASA 
space probe en route to Mars, 
as well as two Japanese satellites, 
and triggered an almost nationwide 
power cut in Sweden. The gigantic 
shockwave produced by the solar 
storm also disrupted the Earth’s 
magnetic field. 

“I fear that such severe solar 
storms could also destroy our 
planet’s second protective shield,” 
says Baker. And that would 
mean that the killer electrons 
could have a free run at the 
Earth, as the intensity of their 
radiation during that particular 
solar eruption was multiplied 
by a factor of 1 ,000. 

So what would a complete 
collapse of the defence system 



JAMES VAN ALLEN 
The American astrophysicist 
discovered that a small 
number of killer electrons 
were whirling around the 
upper atmosphere. 


mean for us? A simple comparison: 
a human on Earth is hit by 
relatively few extreme particles 
every year, equivalent to around 
0.36 millisieverts. (The sievert is 
a measurement of radiation 
exposure, and it is recommended 
that the limit for public exposure 
to background radiation should not 
exceed one millisievert per year). 
The astronaut Barry Wilmore is 
exposed to about 160 millisieverts 
during his trip to the ISS. A person 
travelling to Mars and back would 
be exposed to 1 ,200 millisieverts, 
and risk severe organ damage or 
even cancer. Many would not 
survive the trip. 

Baker is keen to emphasise: 

“That proves how important our 
newly discovered protective shield 
is. We urgently need to research it 
more in order to understand how 
it functions in detail.” □ 
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NATURE 



MATING GIANTS ‘ 

A bowhead whale’s fluKe alone can be 
up to eight metres long. During the 
breeding season in the Arctic Ocean, 
the males slap the water With their 
caudal fins in an-attempt to show the 
females how strong-they are. 
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NAPOLEON 


* No.other mammal fives^longer th’ah the.boyvhead whale. •Some’have been ploughing 
through the Arctic’s- icy watehs for|more‘±han 200 -years.'.Now scientists are researching 
the secrets. of their long lives -^ajid their discoveries could.be a milestone for medicine 
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arly February in Hudson Bay, the 
deep freezer of North America. 

Large parts of the Arctic Ocean 
have vanished under a sheet of 
ice 30 centimetres thick. The place 
looks frozen in time, with the sea 
impassable to even the largest of 
trawlers. But suddenly a deafening 
crack echoes through the wintry 
stillness. In a split second the ice 
sheet breaks - and with a force 
of 50 tons, a gigantic black shape 
emerges from below. What looks 
like the tip of a submarine is 
in fact the six-metre-long head 
of a bowhead whale - the oldest 
living witness to history. 

HOW DO YOU FREE YOURSELF 
FROM AN ICY PRISON? 

Flashback. It is summer, 1815: 
French military leader Napoleon 
Bonaparte has been defeated at 
the Battle of Waterloo, the future 
of Europe is being debated at the 
Congress of Vienna and the massive 
eruption of the Tambora volcano 
in Indonesia cloaks the world in 
a dark cloud of ash. 

But what you won’t find in any 
historical timeline is this: somewhere 
in the Arctic Ocean a bowhead 
whale mother is bringing a calf into 
the world - and it’s this very whale, 
200 years later and now a fully 
grown bull, that is pushing its head 
through the ice sheet of the Hudson 
Bay. His heart has been beating 



resolutely for two centuries, through 
countless historical milestones. 
Generations of families have lived 
and died, world wars have been 
fought and numerous natural 
disasters have occurred while he 
ploughed his lonely furrow through 
the sea. No other mammal lives to 
be as old as the bowhead whale. 

But how, exactly, does the 
pensioner of the Arctic Ocean live? 
What makes these animals so 
resilient? What secrets lie in their 
genes? At its birth, in the early part 


of the 1 9th century, the calf already 
measures four metres. For a year, 
he suckles from his mother. Using 
sonar, she shows her calf how to 
orientate through the never-ending 
darkness of the Arctic Ocean. The 
animal’s hearing is so sophisticated 
it can register the calls of a fellow 
species member 400 kilometres 
away. It only starts to become tricky 
during the 20th century when the 
engines of large ships or the sonar 
of submarines interfere with the 
whale’s underwater communication. 
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WHAT DOES THE PENSIONER 
OF THE OCEANS EAT? 

A bowhead whale’s mouth can be up to eight-metres wide. It feeds on 
krill and plankton. Fully grown whales trawl the Arctic Ocean, eating 
around two tons of these tiny organisms every day. Extrapolate that figure 
and a 200-year-old whale will get through 146,000 tons during its life. 
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Bowhead whales need to come 
up for air every 12 minutes, so the 
black giants scan the ice for weak 
spots where they will be able to 
break through with their heads. 

The whales can figure out how thick 
the ice layer is by analysing the way 
their calls reverberate back to them 
from the ice. Using their powerful 
skulls, fully grown animals can 
smash through ice sheets up to 
30 centimetres thick. The calves 
observe their mothers doing this - 
and learn. They have plenty of time 


to take it all in - 25 years to be exact, 
as only then are they considered 
adult. It is the longest childhood in 
the world. Hardly surprising - with 
a life expectancy of more than 200 
years, no one is in a hurry to grow up. 

WHAT ARE THE DANGERS OF 
A LIFE IN SLOW MOTION? 

Bowhead whales have developed 
their own tempo to life: they swim at 
just a few miles per hour - there’s no 
impulse for them to travel long 
distances or to dive to record 


depths. It’s this slow-motion 
existence that has almost led to 
their downfall. During its childhood, 
the young whale born in 1815 
experiences how the oceans are 
becoming quieter and quieter. It’s 
almost as if the calls of his fellow 
whales in the Arctic Ocean have 
been muted. The reason for this 
lies on the water’s surface. At the 
beginning of the 19th century, 
hundreds of whaling fleets made 
their way from Europe to the Arctic 
in order to hunt bowheads. To the > 


WHALE OF FAME: 

Roughly 50 million years ago, the ancestors of whales moved from the differentiate between toothed whales (such as orcas) and baleen whales 
land to the sea. Today the mammals can be found in all the world's (like bowheads). The heaviest can weigh up to 200 tons (blue whales), 
oceans. There are around 80 different species of whale. Biologists while the best divers reach depths of 3,000 metres (sperm whales). 




THE FAMILY OF GIANTS 



PYGMY RIGHT WHALE 

DISTRIBUTION AREA: 

Antarctic waters 
SIZE: up to 6 metres 
AGE: up to 30 years 




THE HABITAT OF THE 

BOWHEAD WHALE 


In contrast to other species of whale, some of which 
swyn halfway around the world and back, bowheads 
only travel a few thousand kilometres per year. All of 
this takes place in the Arctic waters around Canada, 
Greenland and Russia. The thicker the Arctic ice sheet, 
the further south the animals travel. 
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ICY HOME 

Around 10,000 bowhead whales swim 
around the Arctic waters. They are 
one of three species of whale to 
spend their entire lives there. 







NAVIGATION AID 
A whale mother swims through the 
Arctic Ocean with her calf. There the 
young whale learns how to navigate 
using echolocation. 


continent’s growing population, the 
whales’ 60cnn-thick layer of fat and 
oil was worth its weight in gold. In 
London alone, oil from the 
slaughtered giants was used to 
power 15,000 streetlights. For the 
whalers, bowhead whales were easy 
pickings. Unlike other species, their 
trusting nature meant that they 
didn’t fight back - even with a 
harpoon stuck in their backs. Quite 
the opposite, in fact: many of them 
inadvertently killed themselves by 
diving into the depths and 
ramming headfirst into the 
seafloor. Such was the 
impact of whaling that 



by the beginning of the 20th century 
only a few hundred bowheads were 
left in the northern Arctic Ocean. 
Among them is the one born in 1 81 5, 
who has miraculously survived. 

Salvation for the bowhead whale 
arrived in 1935. Shortly before the 
outbreak of World War II, it became 
one of the first species to be 
protected by international law. Only 
a select group of Inuit populations in 
Greenland, Canada and Alaska are 
still allowed to hunt and kill a certain 
number each year for food and oil. 
And as chance would have it, it was 
one such hunt, by the ancestors of 
these indigenous people, that led to 


the species’ real age being 
discovered in the first place. 

WHY DO BOWHEAD WHALES 
AGE MORE SLOWLY? 

Arctic whale scientist Craig George 
can hardly believe it. The expert 
examines and re-examines the 
old stone harpoon found in the 
flesh of a slaughtered bowhead 
whale. Laboratory analysis leaves 
no room for doubt: this Inuit hunting 
weapon, embedded in the whale’s 
skin, has not been used for more 
than 100 years. It is the first 
evidence that the animals are far 
older than was previously thought. 



LIVING CLIFFS 

Bowheads need to surface every 12 minutes in 
order to breathe. The white patches on their jaws 
make them resemble cliff faces covered in snow. 





But how much older? Jeffrey 
Bada from the Scripps Institute 
of Oceanography in California is 
also keen to find out the answer. 

A few years ago the marine chemist 
succeeded in determining the age 
of several dead bowhead whales 
by examining their eye tissue. 

The results of his analysis are 
a sensation: one of the whales was 
21 1 years old. And Bada estimated 
that this particular whale could have 
lived for another 40 years. That 


means that the whale born in 1815 


could live for another 50 years. 

But what is it that allows the 
animals to live to such a grand 
old age? And how can mankind 
benefit from this? 

It’s precisely these questions that 
a group of scientists may have found 
the answers to. A research team led 
by Joao Pedro de Magalhaes at 
Liverpool University, UK, recently 
discovered that two genes in the 
DNA of bowhead whales are 


ENERGY SOURCE 

Bowhead whales are a protected species. Only a few 
indigenous groups of Inuits are allowed to hunt the 
animals for their own use. The meat and oil contained 
in the whales’ 60cm-thick layer of fat are one of the 
most important energy sources for the Inuits. 



mutated in a way not seen in 
any other shorter-lived mammals 
(including minke whales, cows and 
mice) and certainly not in humans. 
The gene ERCC1 controls the repair 
of DNA damage in bowhead whales, 
provides increased protection 
against cancer (one of the most 
common causes of death in many 
types of animals, as well as 
humans), and delays the ageing 
process. Bowheads also have an 
unusual PCNA gene, which helps 
to repair damage to the genome. 

“We believe that different species 
evolved different tricks to have 
a longer lifespan,” explains Joao 
Pedro de Magalhaes, “and by 
discovering the tricks used by the 
bowhead, we may be able to apply 
those findings to humans in order to 
fight age-related diseases.” 

After two or three powerful 
breaths above the ice, the bowhead 
whale born in 1815 dives back 
into the depths of the Hudson Bay. 

A swarm of krill has grabbed his 
attention. As if in slow motion, the 
whale swims leisurely towards them 
and opens his mouth wide. It’s 
almost as if he knows he still has all 
the time in the world - eve n short ly 
before his 200th birthday. Jwl"^ 


PHOTOS: NaturePL; Getty Images (2); NOAA; Corbis. ILLUSTRATION: NGS 






HISTORY 


In 2001, Osama bin Laden attacked 
New York, starting what some 
historians have called World War 3. 
But the United States’ ‘triumph’ over 
al-Qaeda is now viewed as a huge 
defeat. Most analysts agree that 
a decade-and-a-half after 9/1 1 , most 
of bin Laden’s plans have succeeded 
- even helping the rise of ISIS 


BIHIMD 

THE NEWS 


T oppling a superpower in one day using 
just 19 soldiers: it’s a master plan 
that sounds both megalomaniacal and 
absurd. Nonetheless, one man carried 
it out on 11th September 2001 - and at the time, 
few people had even heard of him. 

Osama bin Laden’s plans for 9/11 were put together 
with chilling calculation and a meticulous attention 
to details. What the United States’ government and 


intelligence services didn’t realise at the time is, while 
they killed around 3,000 people, the 9/11 attacks were 
merely the minor opening act of a far grander aim. Bin 
Laden’s true goal was to drive the US into a war of 
attrition, a conflict some historians have called World 
War 3. One that America might win, but at a huge 
cost. Did the US government wander into a fiendish 
trap laid for them by bin Laden? Leading historians 
and political analysts believe this to be the case. 
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WHO REALLY WON 
‘WORLD WAR 3’ 


Considered in context, statements made by bin 
Laden before 9/11 paint a very different picture of 
the events that took the world’s breath away in 2001. 

“I pray to God that He permits us to turn America 
into a shadow of itself,” declared Osama in a 1997 
interview. He would repeat this desire again and 
again. It’s clear that his final goal was to spread 
the US so thinly that it shattered. And bin Laden 
appears to have achieved that. 


Award-winning analyst E.J. Graff has this to say 
about America’s 12-year war on terror: “The US 
has become the very beast it was fighting against. 

Our financial status, military power, sense of 
personal freedom, it’s all been flushed away, 
not by bin Laden but by our own government.” 

If this was bin Laden’s plan all along, it throws 

up serious questions. World of Knowledge turns 

to the experts to get some straight answers. . . > 




QUESTION 1: Why did the 
attacks take place eight 
months after President 
Bush’s inauguration? 

Was it coincidence? 


T elevision cameras from dozens of news 
channels focus on the Twin Towers in 
New York. Thick smoke billows from 
the North Tower into a pale blue, 
cloudless sky. The image seems purpose-made 
for television. When the second plane hurtles 
headlong into the South Tower at 9.03am, the 
scene is captured in horrifying detail by professional 
cameramen - footage that’s forever burned into 
the minds of Americans. 

But these pictures were aimed at a man who, 
at the time of the attacks, was reading to children 
at the Emma E. Booker Elementary School in 
Florida. President George W. Bush saw the news 



coverage ten minutes after the second plane 
hit. He reacted exactly as bin Laden foresaw he 
would: by declaring a massive counter-attack. 

Bill Clinton was US president for eight years, 
finishing his term in January 2001. He’d been 
‘tested’ by Islamic terrorists since February 1993, 
when a 700kg car bomb exploded in the World 
Trade Center’s underground car park, killing 
seven people and injuring more than 1,000. 

The suspects were arrested, tried, and 
sentenced to life imprisonment. 

Despite the huge pressure on Clinton, no 
secret jail was built, no “war on terror” was 
declared and no “axis of evil” was identified. 

Clinton stated that if he’d been president 
during 9/11, he would have handled the situation 
very differently. But he wasn’t, and the “war 
on terror” was declared five days after 9/11. 

A few weeks later, the first US troops marched 
into Afghanistan. It was the start of a war that’s 
cost the US more than $4 trillion - and started 
the superpower’s self-destruction. 
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QUESTION 2: Did 
al-Qaeda plunge the 
US into financial ruin? 


W hen American troops marched into 
Afghanistan on 7th October 2001, 
neither President George W. Bush 
nor his advisors saw that they were 
walking straight into Osama bin Laden’s trap. 

The al-Oaeda mastermind’s strategy was simple, 
and had already proven effective. A war waged in 
an extreme environment like Afghanistan’s, against 
a hidden enemy in canyons and caves, would 
inevitably lead to heavy losses. It couldn’t be won. 
But the 9/1 1 attacks and strong links with the 
Taliban meant bin Laden deliberately forced 
George W. Bush into such a war. 

Another superpower had been brought to its 
knees there 13 years earlier: after a bloody, decade- 
long guerilla conflict, the Soviet Union withdrew 
from Afghanistan in 1989. The invasion was so 
expensive that the debt-ridden Soviet Union 
imploded. A little-known fact: the then-32-year-old 
Osama bin Laden was a guerrilla soldier. His money 
allowed him to organise the flow of weapons and 
fighters for the war against the Soviet Union. He 
learned first-hand how his actions caused the 
Soviet Union to fall into ruin. 

“In October 2004, bin Laden said that al-Oaeda 
would cause the same economic destruction to the 
US as the Afghan Mujahedeen had caused Russia,” 
says counter-terrorism expert Daveed Gartenstein- 
Ross. It’s clear from looking at the numbers that bin 
Laden’s calculations were correct: 2013 saw the US 
achieve previously unheard-of levels of debt. Huge 
wars in Iraq and Afghanistan, and the occupation 
of those countries, alongside engagements in other 
locations, have cost the US around $400 million per 
day. Since 2001, $8 trillion has been spent on the 
US’s military and homeland security. The US now 
has the largest mountain of debt in history. 

Detroit’s declaration of bankruptcy in July 2013 
might be just the beginning: Chicago, America’s 
third-largest city, has been teetering on the edge 
since ratings agency Moody’s slashed the city’s 
debt-rating. The reason: a $36 billion retirement- 
fund deficit and “unrelenting public demands” on 
the budget. “Superpowers go under when their 
economy collapses, not because they’re defeated on 


the battlefield,” says American political scientist 
Ezra Klein. “Osama wanted to bleed America into 
bankruptcy. Success was not measured in corpses, 
but in deficits, inflation, non-trans acted investments. 
In this, he was very successful.” 

QUESTION 3: Did Osama 
want to internationally 
isolate the US? 


A l-Qaeda changed the global perception 
of the United States. Instead of wealth 
and democracy, the world now sees a 
state that’s lost control and become a 
panicky world-policeman. “The US is isolated and no 
longer in compliance with the rest of the world, ” says 
political analyst Samuel R Huntington. “It’s seen as 
a threat by a third of the world’s population.” 

Rather than freedom, secretive jails and tortured 
prisoners loom large in the public eye. In place 
of justice and integrity, there’s political despotism. 
And instead of diversity of opinion, the US has 
forced the world to either join its war on terror 
or be accused of betraying freedom. 

Americans once stood for the free world, but the 
country is now backwards, fundamentalist and 
aggressive. That’s an extreme caricature of the 
truth, but it’s how the US is portrayed in the news 
around the world. In PR terms, al-Qaeda have come 
out on top. And while the US slowly deflates, 
al-Qaeda push on. Describing his strategy in 2004, 
bin Laden stated, “All we have to do is raise a small 
piece of cloth on which is written ‘al-Qaeda’ in order 
to make the generals race there; to cause America 
to suffer human, economic and political losses.” 

In 2013, it’s not just America’s increasing isolation 
that’s the problem, but the fact that there are viable 
alternatives, such as China and Brazil, who also 
offer the world security and prosperity. 




QUESTION 4: Did Osama 
bin Laden infect the US 
with a paranoia virus? 


I t’s only now becoming clear just how much 
the shock of 9/11 has eaten into the American 
psyche. “That day changed everything,” 
says columnist Ryan Blethen. “We’re not 
the country we once were.” 

That fateful September morning seems to have 
rewritten the nation’s DNA. The fear of another 
attack is constant - and the angst is spreading 
like a poison. “We’re slowly losing all rationality,” 
warns American political scientist Nicholas Kristof. 

America’s anti-terrorist measures are out of 
proportion to the day-to-day danger it faces. The 
country’s behaviour is becoming more and more 
maniacal and paranoiac. Edward Snowden’s 
whistleblowing has revealed that, with programs 
such as PRISM and XKey score, the NS A has been 
monitoring the entire planet’s communications. 

“PRISM is the biggest espionage case in the 
history of mankind,” says Matthias Hartwig 
of the Max Planck Institute for Human Rights. 

“The US has violated its own state, as well as 
international law.” It’s not just the governments 
of possible terrorist states who are being spied 
on, but also allies in Europe. 

But it’s the United States’ own people that have 
the most to fear from their government. Chats 
and emails are systematically recorded. Nothing 
is private any more and everyone is a potential 
enemy. The US has hollowed out the bedrock 
of its democracy: free justice and a free press. 

In 2013, New York Times reporter James Risen 
was forced by a US court to name his source. 

He had to choose between revealing the informant. 


ex-CIA man Jeffrey Sterling, or being put in prison. 
This was an unparalleled move to deter journalists 
and whistleblowers from uncovering scandals 
and making them public. 

In the same year, it emerged that the US Justice 
Minister had been eavesdropping on Associated 
Press correspondents, because he’d been told of 
a possible planned terrorist attack. American 
judge Roger Gregory concluded, “Freedom 
of the press is now non-existent in the USA.” 

This mass surveillance was approved without 
any democratic review. This is due to the decision 
being not with public courts, but with the Foreign 
Intelligence Surveillance Court (FISC): a secret 
court that the majority of Americans have never 
heard of. It’s made up of 11 ‘shadow judges’ 
who’ve all been selected through close 
electronic monitoring. 

The incredible extent of the spying lacks any 
foundation in reality though: on average, 23 
Americans a year have lost their lives to terrorism 
since 9/11. In comparison, more than 30,000 
Americans die annually from gun-inflicted wounds. 

Has the US lost its grip on reality? Has fear 
triggered national delusions? According to 
Michael Clancy, the acting leader of the FBI’s 
counter-terrorism office, the pathological 
paranoia is justified. “A bit of trepidation 
can’t hurt,” he says, “if you want to prevent 
further terror attacks.” This paranoia has now 
got its teeth into the public’s consciousness. 

It raises the question: is it here to stay? 

“Osama bin Laden did not ruin us,” declares 
American political scientist Ezra Klein. “But 
he did manage to provoke us into ruining 
ourselves. He understood the thought processes 
of a superpower so well that he knew how to 
hurt us with our own weapons.” 

In May 2013, President Obama announced that 
the war on terror had ended: the Taliban were being 
hunted down by the Afghan government, Iraq was 
freed from Saddam Hussein, the al-Oaeda network 
had withered and bin Laden was dead. It seemed 
like the US had won the war on terror. 

What most people didn’t know was that 
an extremist group calling itself the Islamic State 
of Iraq and the Levant, an off-shoot of al-Oaeda, 
was already establishing itself in Iraq and Syria 
- recruiting soldiers and distancing itself from 
bin Laden’s infamous organisation. 

Where one war ended, another began. Whether 
America has learned its lesson remains to be seen. □ 
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On channel 9/WIN every Saturday at 4pni from Saturday 23 May. 

Check your local TV guide for more information. 
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It unmasks criminals, 
exposes illnesses and can 
even decide presidential 
elections: the voice is 
one of the most powerful 
instruments we possess. 
Soon it could even function 
as an identity card, because 
a sentence reveals more 
about us than we could 
ever have suspected 

WHAT YOUR 


SAYS ABOUT YOU 



he unknown caller is on the other 
end of the line again. In a heavily 
disguised voice he demands 
£50,000 ($100,000) from John 
Keough*, or else he’ll set fire to 
one of the tyre dealer’s garages. 

But this time his luck has run out. 
Specialists from the UK’s National 
Crime Agency are recording 
the call. Later, these specialists 
will unmask his identity - even 
though the man spoke in a foreign 
language in an attempt to further 
disguise himself. They filter 
out noise from the 30-second 
recording, and from around 3,000 
vocal characteristics create a kind 
of ‘fingerprint’ of the voice. 

“No two people in the world 
sound the same,” explains 
phoniatrics expert Dr Markus Hess. 
By comparing the data, the NCA 
team get the vital clue as to the 
culprit’s identity. But how can a 
fleeting conversation identify a 
suspect? What does the spoken 
word reveal about you? To find out, 
we need to get closer to the source 
of the voice in the human body... 


WHY DO VOCAL CHORDS 
M0VE5KM PER DAY? ■ 


In the short time it takes you to 
say “one hundred and thirty”, the 
windpipe’s vocal chords open and 
close 130 times. If you’re female, 
it’s around twice that number. 

A pressure equivalent to that found 
under ten centimetres of water 
builds up 130 times a second in 
the larynx, before immediately 
being released like a burst balloon. 

A trained opera singer can even 
build pressure in their chest > 

* NAME HAS BEEN CHANGED 
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equivalent to a depth of one metre. 
The fundamental tone of a person’s 
voice is produced by the opening 
and closing of the vocal chords, 
each of which is two centimetres 
long. For men, this would be like 
two hands clapping together 130 
times a second, or 250 times a 
second for women. “In its pure 
state it sounds like a shovel 
scraping across the floor. It’s a 
frightening noise that accident 
victims with injuries to the trachea 
make,” explains Dr Hess. It’s only 
when this sound echoes through 
the vocal tract (the throat, mouth 
and nose) that the scraping is 
transformed into the characteristic 
sound of our voice. 

Every single sound is the result 
of this lightning-quick process of 
the vocal chords slicing through 
the exhaled air. Each of the two 
vocal chords moves by about one 
millimetre when opening and 
closing again. On average they 
collide about three million times 
every day, in the process moving 
a distance equivalent to five 
kilometres. Chatterboxes can 
easily do double that. 

Nowhere else in the body are 
there as many nerves as in the 
14 muscles of the larynx, which 
effectively form our voice. If we 
want to speak at a higher pitch, 
then the muscles tense up. These 
vibrate more quickly against the 
airflow and the sound becomes 
lighter. To sound deeper, the larynx 
relaxes the vocal chords and they 
vibrate more slowly. The result has 


A TENOR SINGS 
LOUDER THAN 
A ROARING 
LION. 


^HOW DOES THE VOICE 
CREATE A SOUND? 


At rest our vocal chords are relaxed 
[below left]. When you breathe in 
deeply, they open wide [below right] 
in order to make space for the 
stream of air flowing towards 
the lungs. When we exhale the 
vocal chords close the windpipe 


completely for a brief moment 
[bottom left] and subsequently open 
it again [bottom right]. In men this 
happens around 130 times per 
second; in a women about twice as 
often. This extremely fast process 
is the origin of every sound. 


windpipe glottis 
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BREATHING 


vocal chords 
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VOICE AND SOUND 
FORMATION 


no equal: the human voice can 
produce sound on a spectrum 
from 80 to 12,000 hertz. No other 
mammal has such a wide range 
of low and high tones. And at 
120 decibels, a trained tenor can 
even exceed the sound pressure 
of a roaring lion or a jackhammer. 

What’s amazing is that the vocal 
chords can actually manage this 
in spite of their soft texture, which 
acts in a different way to a rigid 
guitar string. “From the outside they 
look as soft as the tissue that the 
eyeball sits in,” explains Dr Hess. 


WHY ARE DEEP VOICES 
MORE RESPECTED? ■ 


Even tiny changes in the body have 
an effect on the voice. And we don’t 
just mean sounding creaky when 
you have a cold. Research has 
revealed that people infer far more 
about a person from their voice than 


just their age or mood. Participants 
at a study by Leiden University in 
the Netherlands were also able to 
reliably estimate a person’s body 
size and physical stature from the 
way they spoke. Something as 
innocuous as a sprained ankle 
can affect the voice, because even 
minimal changes to your posture 
change the way you speak. 

The tone of the human voice can 
carry even more significance than 
what’s actually being said: men and 
women with deeper voices are 
automatically considered more 
competent, dominant and 
trustworthy. When a person with 
a higher or squeakier voice says 
the same sentence, the attention 
of the listener falls away rapidly - 
probably because it reminds them 
of childlike babbling. Canadian 
psychologist David Feinberg 
discovered that a voice lowered > 
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S hrieking, shouting and even 
frequent coughing strain the 
voice. “Rasping is the younger 
brother of coughing, but both should 
be avoided because they strain the 
voice box,” explains voice doctor 
Markus Hess. “Better to simpiy drink 
some water. In general, it's best to 
avoid anything that increases the 
stomach acid, like aicohoi, 
cigarettes, coffee, spicy and sour 
food.” Morning voice exercises, 
on the other hand, are good for 
the voice. Hess recommends seeing 
a specialist if you’re hoarse for 
more than three weeks. 


DR MARKUS HESS, PHONIATRICS EXPERT 






►WHAT MAKES OUR 
VOICE UNIQUE? 


The vocal chords can only be 
stimulated to vibrate and produce 
sound by exhaling. For this purpose 
the muscles in the voice box tense 
the vocal chords in the air flow - the 
pull of the air causes the vocal 
chords to vibrate. If the chords don’t 
close completely, a voice will sound 
hoarse or croaky. The more frequent 
the vibrations, the higher the pitch. 
The greater the pressure on the 
chest as a result of the exhaled air, 
the louder a voice is. The contraction 
of muscles in the larynx changes the 
tone of the voice. The end result - a 
spoken sentence, for example - only 
happens later when the mouth and 
pharynx (the cavity behind the nose 
and mouth) strengthen and modulate 
sounds from the larynx. The whole 
body contributes to the formation of 
sound - a unique vocal sound is 
created as a result of a person’s 
individual anatomy. 


by just 20 hertz dramatically 
increased a candidate’s chances 
of being elected as US president. 
Perhaps Margaret Thatcher only 
succeeded in becoming the UK’s 
first female prime minister thanks to 
the vocal training she underwent. It 
lowered her voice by half an octave. 


WHY IS BIG BROTHER 
INTERESTED IN MY VOICE? 


As well as being unique, each voice 
is also very versatile. This presents 
a huge challenge for researchers 
wanting to use their traits in voice 
analysis. Criminologists have it 
especially hard. Unlike a DNA 
sample or a fingerprint, separate 


voice recordings from the same 
person always differ. “You can only 
work with similarity values of the 
biometric characteristics, but they 
must be as high as possible,” 
explains Gereon Tillenburg, a voice 
identification expert at Twinsoft 
Biometrics. The advantage of voice 
analysis is that while DNA samples 
or fingerprints require physical 
evidence, voice samples can 
be collected almost in passing 
- for example, with recordings 
from the internet or telephone 
conversations. “This allows a whole 
‘terror database’ to be set up, as 
already exists for fingerprints,” says 
Tillenburg. Theoretically, this would 


come from millions of citizens, 
without their knowledge or 
permission. The “start of an 
acoustic surveillance state” is the 
fear of sociologist David Lyon from 
Queen’s University in Kingston, 
Canada. Today, secret services 
already rely on the revelatory 
power of sound: it’s not only the 
video and audio messages from 
Osama Bin Laden that have been 
subjected to voice analysis to prove 
their authenticity, as the recent 
unmasking of Islamic State terrorist 
Mohammed Emwazi showed. 

But that’s only the start: 
comprehensive analysis of the 
voice is already far more 







^CAN YOU HEAR ILLNESSES? 


Whether it’s laryngeal cancer, drug 
addiction or depression, illnesses 
change the voice. During voice 
analyses, the volume and speed of 
speech are evaluated. Details of 
the sound curve of the speaker 


[above right] are also measured. 
Diseases reveal themselves there 
in characteristic patterns. Doctors 
are convinced that lives can be 
saved when changes in the voice 
are picked up in time. 
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entrenched in our everyday lives 
than many of us suspect. Are you 
ever kept waiting for different 
lengths of time on customer 
hotlines, even when you ring at 
the same time of day about the 
same issue? If so, it could be to 
do with your mood. Some European 
companies are trialling software 
that automatically registers how 
annoyed a customer sounds: 
the more angry they sound, the 
faster they are transferred to 
a call centre employee. 

The UK’s Barclays Bank, 
meanwhile, is unveiling its own 
voice recognition system. Software 
records a customer’s voice which is 


then stored in a database. When 
the customer next calls the bank, 
their unique speech patterns are 
compared against the initial 
recording. Security questions 
and PINs are redundant. 

Our voice can reveal many things 
- even the body’s well guarded 
secrets. It’s often quicker than 
our conscious mind: by analysing 
slight variations in volume, 
rhythm, tempo, melody and 
timbre, computer algorithms can 
diagnose neurological disorders 
like Parkinson’s - even before 
the disease takes hold. “These 
characteristics can be objectively 
described using mathematical 


methods and can’t really be falsified 
by test subjects,” according to 
psychiatrist Dr Michael Colla. 

Scientists have only recently 
succeeded in precisely measuring 
the acoustic world, as up until 
now computers haven’t had the 
processing power to analyse the 
6,000 sonic characteristics of 
a single sentence at once. It’s a 
huge step forward. “Up until a few 
years ago we could only judge 
a voice with subjective auditory 
impressions,” explains psychologist 
Jarek Krajewski. Smartphone 
apps like Shazam, that recognise 
and identify music, use this 
technology on a smaller scale. 


CAN A VOICE BE HACKED? 


The algorithms are still learning to 
interpret the voice’s distinguishing 
characteristics. “At the moment 
there’s a balance between the 
human and the computer. But in 
a few years we’ll have systems 
that will be able to analyse far 
better and more precisely than 
humans,” Krajewski thinks. 

Then illness diagnosis won’t be 
the only field where voice analysis 
will be used. It could be used to 
identify people attempting to 
drive while under the influence 
- and a computer in the car 
could then switch off the engine. 
“Everything that happens in the 
brain influences language and 
speech production,” explains 
mathematician Joerg Langner. 

But even the voice is not 
immune to attack. Criminal 
voice hackers are now working 
on synthetic or copied voices 
in order to gain control over 
technical systems. Virus expert 
Yuval Ben-ltzhak from online 
security firm AVG warns: “We 
haven’t experienced voice hacking 
on a massive scale yet. But it 
could happen quite easily.” □ 
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► AMERICA’S HIGH-FLYER 
The SR-71 Blackbird is virtually invisible to 
radar. Thanks to its special outer skin, it 
has a radar signature that’s just one 
hundredth of a normal fighter jet. The 
aircraft cruises at a height of 25,000 metres 
-twice as high as a commercial aircraft. 


HOW 

FAST 

IS 







luntly speaking, it sounded like 
a suicide mission. Daring in the 
extreme, it was certainly one of 
the most ambitious projects in the 
history of aviation. Fifty years ago, 
the US government decided to 
build a plane that could fly faster 
and higher than any machine before 
it: a plane that, thanks to its 
extreme altitude and extraordinary 
speed, couldn’t be shot down; 
a plane with turbine engines so 
powerful that a new fuel had to be 
invented for them; in short, a plane 
that shouldn’t physically exist. Yet, 
it was this very spy plane that broke 
records for decades. In fact, the 
SR-71 Blackbird’s records remain 
unbroken to this day. 

WHY REINVENT THE PLANE? 

The Lockheed Martin company was 
tasked with the project of building 
the SR-71 Blackbird in the early 
1 960s. It soon became clear to 
the engineers of Skunk Works, 
the aviation firm’s research and 
development department, that, in 
order to meet the government’s 
requirements, the construction of 
the reconnaissance aircraft had to 
push the boundaries of engineering. 
“Absolutely everything had to be 
reinvented,” recalls the former chief 
developer Kelly Johnson. The 
reason? The faster a jet flies, the 
hotter its outer skin gets. This is 
due to the enormous air resistance 
that occurs when the jet flies at 
Mach 3.3 (around 3,540km/h). 

In the case of the 33-metre-long 
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SONIC BOOM! 

Use the free viewa app and scan this 
page to watch jet fighters create 
spectacuiar sonic booms. And more! 












‘WEN I FIRST SAW THE 
BLACKBIRD, I ASKED 
MYSELF, HOW COULD YOU 

BUILD SOMETHING 
^ UKETHAT?" 
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L TEAMWORK 
The pilot sits in the front of the 
cockpit, with the navigator behind him. 
Flight coordinates and the plane’s 
position were transmitted between the 
two by radio because at speeds of over 
3,200km/h, it’s impossible for even the 
best pilots to both fly tbe plane and 
keep tbeir entire environment in mind. 









I Many pilots consider the SR-71 
Blackbird to be the greatest challenge 
in military aviation history to date. 

The training was similarly challenging: 
candidates had to undergo various 
mental and physical NASA tests and 
weren’t allowed to have a single entry 
on their medical records. They had to 
be able to keep the jet under control at 
speeds of up to Mach 3 and master the 
difficult art of refuelling semi-blind in the 
air. At the end of the long recruitment 
process, just 86 recruits were chosen 
from thousands of candidates. These 
crack pilots were the pride of the entire 
US Air Force - until the Blackbird was 
retired after 35 years. 




THE SECRET ANATOMY 

OF A WORLD 


RECORD JET 


► wing 

The wingspan of the Blackbird is 
almost 17 metres. The surface 
area of 149.1 square metres 
provides the necessary uplift. 


The Blackbird’s tyres are filled 
with nitrogen and proofed with 
aluminium to make them more 
resistant to heat. 


■ Fifty years ago, the mandate for 
Lockheed Martin’s engineers was 
to build a spy plane that would 
challenge the boundaries of physics. 
To incorporate stealth technology, fly 
at three times the speed of sound, 
refuel in the air - the targets set by 
the CIA sounded unfeasible. But just 
a few years later, the first SR-71 
Blackbird took off. How do you build 
an aircraft that flies faster and higher 
than had been possible before? 


!► CAMERAS 
[ Various espionage 
^ systems are 

! installed on the 
plane’s fuselage. 
These include 
high-definition, 
infrared cameras 
and radar systems. 


► fuel TANK 

The tank has a capacity of 30 tons, 
which isn’t a lot when you consider 
the SR-71 burns through 20 tons 
of fuel an hour. This means the jet 
has to refuel in the air every 
90 minutes. 





[►cladding 

I The jet’s shell is made of titanium. The metal is 
light, stable and ideal for an aircraft with an 
I outer-covering that reaches temperatures of 
over 400 degree Celsius due to air friction. 


[►engines 

i A new fuel had to be specially developed 
for the two Pratt & Whitney J58 engines. 

The enormous friction generated at 
3,200km/h would cause normal aviation fuel 
to self-ignite. Made from alkanes, the new 
I heat-resistant mixture was known as JP-7. 


SR-71 , the frictional temperature is 
greater than 400 Celsius. Standard 
materials like aluminium would melt. 
The Skunk Works team needed 
titanium, but there was a problem: 
the USA had no reserves of the 
metal at that time. Where would 
they get it from? Enter the CIA. . . 

The intelligence agency came up 
with an ingenious solution. It set up 
a number of bogus companies that 
bought large quantities of titanium 
from the Soviet Union. Ironically, 
then, it was America’s archenemies 
that first enabled them to build the 
SR-71 . Other specialist materials 
were also used: quartz, which can 
withstand heat, covered the cockpit 
glass. The turbine engines were 
powered by a bespoke fuel mixture 
known as JP-7, as all conventional 
fuels failed at Mach 3. 

In late-1964, after a five-year 
development phase, the first aircraft 
rolls out of the hangar. The Pratt 
& Whitney J58 engines roar into 
life for the first time. Upon ignition, 
15-metre-long green flames shoot 
out from the two-ton nozzles. 

Now it’s just down to the pilot to 
get the SR-71 airborne. But the 
physics of such an act are being 
tested to the limit. 



NEW YORK TO LONDON 
IN TWO HOURS 
Despite its size and 85-ton weight, the 
Blackbird’s aerodynamic shape means 
it has an extremely low air resistance. 
The machine only needs an hour and 55 
minutes to fly from New York to London 
- including refuelling in the air. 



CAN ANY PILOT FLY THE 
BLACKBIRD? 

The recruitment process for the 
SR-71 Blackbird is still regarded 
as the toughest in US Air Force 
history: overall, only 86 men 
were chosen from thousands of 
applicants. Qualified candidates 
had to be able to fly at least two 
different fighter jets. They must 
have mastered the art of refuelling 
in the air and not have any entries 
in their medical records. If that 
wasn’t enough, they also had to 
undergo strict physical and mental 
aptitude exams set by NASA. 

No other pilot training requires 
the candidates to take such 
complicated tests. Only when they > 





AT MACH 3, YOU 
CAN BARELY 
MAKE OUT THE 
GROUND.” 




^ EXTREME STRESS 


In addition to the extreme g-forces that his 
body was subjected to, the pilot had to make 
sure that the plane’s angle of flight never 
changed by more than three degrees at Mach 3. 
Otherwise, the plane would be torn apart by the 
enormous centrifugal forces. 


have overcome these hurdles can 
they fly the jet at Mach 3. “The 
adrenaline is pumping all the time. 
After a three and a half hour flight, 
you’re completely spent,” says 
former Blackbird pilot Terry Pappas. 

During the flight, the pilots have 
little room for manoeuvre: the tilt 
angle of the aircraft can never 
be altered by more than three 
degrees at Mach 3. Otherwise, 
the enormous forces would 
immediately cause the pilot to lose 
control and the plane to crash. 

The SR-71 pilots can only 
orientate themselves using very 
obvious landmarks like mountains 
or seas, because at a supersonic 
3,540km/h the aircraft is moving 
so fast that much of the outside 
world is a blur. A commercial 
airline pilot could navigate using 
towns and rivers, but the view 
from 25 kilometres up is so tiny, 
no Blackbird pilot could see them. 

“At Mach 3 and flying at an 
altitude of 25,000 metres, you not 
only become invisible yourself, you 
can barely make out the outlines of 
the ground,” says Pappas. 

INVISIBLE TO RADAR 

During its years of service, the 
SR-71 Blackbird was shot at 4,000 
times - without ever being hit. Its 
cruising altitude and top speed 
meant neither enemy planes nor 
surface-to-air missiles could get 
near it. The enormous boost comes 
from the Pratt & Whitney J58 
turbines. Normal jets are propelled 
when compressed air is ignited by 
the addition of fuel - producing 
thrust. But, in the J58, six pipes 
from the air inlet feed directly into 
the afterburner - a second stage for 
even more thrust. Here, the residual 
oxygen is ignited with fuel again, 
meaning the SR-71 Blackbird can 
reach speeds of Mach 3.3. 

“We trained with some US Air 
Force F-15 pilots and they knew 
just how difficult it was to shoot us 
down. They couldn’t get a lock on 



US,” says former Blackbird pilot 
Brian Shul. To avoid being detected 
by radar, Skunk Works engineers 
painted the aircraft black - which 
reduces heat radiation. The paint is 
mixed with special particles that 
reduce the reflection of radar 
signals. The reconnaissance plane 
is also equipped with a jammer that 
confuses incoming missiles. All this 
kit made the Blackbird the mother 
of all modern stealth aircraft. 

Over time, however, various 
problems began to mount up. 


Just maintaining the fleet cost 
a whopping $260 million per year. 
The fire and corrosion-proof 
titanium skin needed regular 
overhauls. Tyres were only good 
for 20 landings. Furthermore, the 
engineers had developed a plane 
for which there were no tools... 

Before every flight, the SR-71 ’s 
turbines had to be brought to 
3,200 RPM using two V8 engines. 
Only then could they be ignited 
using a chemical. Fuel consumption 
was enormously high: the engines 


burn 20 tons of fuel per hour. 

Jets needed to refuel in the air 
approximately every 90 minutes 
- and a new fleet of tanker aircraft 
had to be bought. 

12 OUT OF 32 AIRCRAFT LOST 

Missions were most dangerous 
when the Blackbird hit top speed. 
“At Mach 3, you’re trying to master 
a machine that’s right on the brink 
of controllability,” says Terry 
Pappas. In front of the turbines, 
mounted cylinders regulate the 
airflow and behave differently 
depending on the speed. If the pilot 
accelerates the machine past Mach 
1 .6, the cylinder is pushed back 
66 centimetres into the turbine. This 
increases the flow of oxygen and 
makes higher speeds possible. But 
therein lay the risk: the technology 
was prone to errors. If it failed, it 
would cause a thrust imbalance. 

The SR-71 Blackbird would spiral 
out of control and lose altitude. 

The last flight of the SR-71 
Blackbird took place in 1999. 

During its period of service, 12 out 
of 32 machines crashed - but not 
one as a result of enemy attack. 

The remaining Blackbirds are now 
museum exhibits, whose records 
will probably never be broken. □ 
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WORLD RECORD OR NOT? 

On 28tli January 2013, Garrett McNamara surfed a wave bigger 
than any he had ever previously encountered in Nazare. Some 
experts consider this to be the largest wave ever ridden - and the 
first over 30 metres - but others have expressed doubts about its 
height. The debate has only served to strengthen McNamara’s 
motivation. He is certain that Big Mama will come at some point 
- a wave that will silence even the most diehard of skeptics. 
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The Portuguese town of Nazare boasts the biggest waves in the world. This is where 
big-wave surfer Garrett McNamara plans to break his own world record. On other 
European beaches, these mighty columns of water are also becoming increasingly 
powerful. Some researchers are even heralding a new era of monster waves 











■> 


I t is five in the morning when Garrett 

McNamara hears the first loud clap of thunder. 
The 46-year-old opens the satellite images on 
his laptop and, for once, the forecast seems to 
agree. Half an hour later, he is standing atop 
the cliffs in the Portuguese fishing village of 
Nazare, 120 kilometres north of Lisbon. 

He gazes at the black wall of water which 
rises from the ocean as day breaks. Waves as high 
as houses mount up, one after another. She could 
be here today. McNamara’s eyes glisten. He calls her 
Big Mama - the mother of all waves. She’ll be much 
higher than 30 metres, the kind of wave no surfer 
has ever been able to conquer. At least, not officially. 

If they do though, it will be here, on Europe’s west 


coast: of that McNamara is certain. And he wants 
to be the one to ride it. That’s why the big wave 
surfer has left nothing to chance. . . 

Two jet-ski drivers are already waiting in a bay further 
to the north. One will try to pull McNamara into the 
wave with a tow rope. Big wave surfers call this 
technique ‘towing in’. It’s the only way that they can 
reach the epicentre of a monster wave. Paddling into 
them using just their hands is not an option - they’d 
stand no chance against the 70km/h torrents of water. 

The other jet-ski driver is McNamara’s life insurance: 
at the end of every ride the surfer automatically finds 
himself in the ‘death zone’ - between the oncoming 
monster waves and the jagged edges of the coast. The 
jet-ski driver waits on the edge of this area and has 




\ RIDING A MONSTERI 

^ Use the free viewa app and scan 
. » I tliis page to see Garrett McNamara 


viewa 


ride a giant 30-metre wave. 


76 






IMPOSSIBLE ENTRY 

If you think Garrett McNamara is about to jump 
into the water right here, you’re mistaken. Were 
he to enter the waves at this spot in Nazare, 
he would be hurled violently against the rocks. 
Instead, a jet-ski tows the surfer out to sea 
a few hundred metres away from the coast. 


just 20 seconds to pull McNamara from the 
surf. Otherwise the next 100,000 tonnes 
of water will come pummelling down on 
the surfer. Within minutes, he would be 
drowned or smashed against the cliffs 
by the force of the waves. 

Just like McNamara, Praia do Norte 
- the beach just north of Nazare where 
McNamara surfs - has shot to fame as the 
place where the extreme surfer achieved 
his first world record after riding a wave 
24 metres high. It’s been renowned for its 
monster waves ever since. On the clifftop, 
McNamara takes one last look at the sea 
and his watch. When will high tide reach its > 


RIDING ON A MONSTER 



Once the jet-ski driver has pulled 
the surfer into the wave, the tow 
rope is released. From this 
moment on, McNamara is on his 
own. The extreme surfer races 
down the column of water, 
reaching speeds of 70km/h. 

The ride can last 40 seconds. 


AN EXTREME 
SURFER’S 

EQUIPMENT 


In winter in particular, surfers 
rely on heavy-duty wetsuits 
that can be up to 8mm thick 
as well as a storm helmet O- 
These are worn alongside 
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peak? Now. “Okay, showtime,” says the extreme 
surfer as the jet-ski motors howl into motion. Two 
helicopters launch at the same time. Meanwhile, 

200 onlookers have found their way to the lighthouse 
on the coast. Word about McNamara’s hunt for 
Big Mama spread a long time ago. 

The jet-ski ride into the surf zone takes just a few 
minutes. McNamara and his drivers are now just 
small dots in a landscape of rolling columns of water. 
Again and again they disappear between the monster 
waves, some of them as high as apartment blocks. 

These waves are born about 260 kilometres off the 
coast. This spot marks the beginning of an underwater 
canyon 5,000 metres deep, which extends all the way 
to the beach at Nazare. It is this deep sea trench. 


combined with the powerful current that flows 
from the lighthouse in the direction of the ocean, 
that deposits these huge torrents of water in front 
of Nazare’s cliffs. Twelve metres, 14 metres, 16 metres 
- the big-wave surfer lets one rumbling column of 
water after another pass under his board. His instinct 
tells him long before the waves break whether they 
have Big Mama potential - and if he should give 
his drivers the signal to pull him in. 

Suddenly, McNamara sees the ocean rising 200 
metres further out to sea. A quick exchange of glances 
with his driver, and he puts his foot down, the line 
tightens and the big wave surfer picks up speed. 

Once he reaches about BOkm/h, McNamara lets 
go of the rope - from now on, he’s on his own. 
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He finds himself on the lip of the monster, one of the 
highest levels of the wave. To the onlookers standing by 
the lighthouse on the clifftops, he appears to be almost 
at eye level. All of a sudden there’s a large crash to the 
rear of McNamara. The 20-metre-high wave breaks 
before it can continue to gain height. The big-wave 
surfer feels a brutal impact, then everything goes black. 

An avalanche of white water thunders over McNamara. 
The record attempt is gone; the only goal now is survival. 
Almost 30 seconds pass before the broken wave spits 
him out. The athlete finds himself in the centre of the 
death zone, just a few metres from the razor sharp cliffs. 
Behind him, the next monster advances. At the last 
second, the second jet-ski driver reaches the stricken 
surfer and grabs him, pulling him away from certain death. > 




SILVER ARROWS OF THE SEA 

CAR GIANT MERCEDES DEVELORED SOME 
HIGH- TECH BOARDS EOR MCNAMARA AETER 
LEARNING OE HIS RECORD ATTEMRT THE 
EXTREME ATHLETE CALLS THEM HIS SILVER 
ARROWS OE THE SEA’. 




explains city councillor Francisco Luis. Beyond 
Portugal’s borders, Spain, France and Great Britain 
have also experienced an increased number of fatal 
incidents caused by freak waves in the past year. 

Why this phenomenon is occurring remains 
a mystery for now: according to the Monterey 
Institute of Technology, the phenomenon of rogue 
waves in shallow water is poorly understood. Such 
a diverse array of factors (including the current, 
sea floor and the wind) influence their development, 
that they are difficult to predict. 

The one certainty? Like their relatives in the 
open seas, these freak waves form when a large 
wave catches up with a second wave of a similar 
size and merges with it. Even when wave fields 
converge from different directions, they combine 
to form a wave of considerable size. 

In contrast to most holidaymakers and those 
living in coastal towns, the results of the research 
are music to one man’s ears. “I’m sure Big Mama 
will turn up in Nazare this year,” says Garrett 
McNamara. “And I will be ready. . . ” E 
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The world record attempt has failed. But Garrett 
McNamara is certain Big Mama’s day will come, and 
tomorrow he’ll be ready and waiting again. Others 
agree with him. In recent years, researchers have 
noticed increasingly big waves off Europe’s coasts. 
Some are even beginning to speak of a new era of 
monster waves, which could spell trouble. The acute 
danger they pose, even for those not in the water, 
recently became apparent. 

It was shortly before midnight when seven 
students staying in the Portuguese town of Meco 
decided to venture down to the beach one more time. 
The students are transfixed by the churning waters 
and spume that races up the sand. Suddenly, as if 
from nowhere, a huge wave forms just a few metres 
away from them. It catches the group unawares, 
gathers them up and thrusts them under the water. 
The helpless friends are pulled out to sea. 

Only one young man manages to escape; the 
lifeless bodies of his classmates are found washed 
up on the beach a few days later by the coastguard. 


NAZARE CANYON 
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THE INVISIBLE WA VE MAKER: 
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NAZARE BORN? At 225 kilometres long an 


At 225 kilometres long and up to 5,000 
metres deep, the Nazare Canyon in the 
Atlantic Ocean is Europe’s largest 
canyon. This deep sea trench is the 
exact spot where the monster waves 
off the coast of Nazare are born. The 
mass of water squeezes through the 
canyon and towers up just before the 
shore, where the sea bed slopes up 
steeply to the beach. Strong winds and 
ebbing tides near the beach mean the 
waves can rise up to 30 metres high 
before they break. 

Other underwater canyons also abut 
the beach along the shores of western 
Europe. But nowhere else are they as 
long and as deep as here in Nazare, 
120 kilometres north of Lisbon. 


DEEP SEA CANYON 
The scan of the sea shows the 
Nazare underwater canyon 
(dark blue) directly abutting 
Portugal’s west coast (red). 
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New from Australian Geographic, this engaging, curriculum-led 
series traces backwards through the history of the nation. 



They Came to Australia 

Explorers Before European 
Settlement 

A Failure to Understand 

Early Colonialism and the 
Indigenous People 

The First Fleet 

How and Why it Happened 

Strangers In The Land 

The Coming of the Europeans 

Life In Coionial Australia 

From First Fleet to Federation 


Major Events in Colonial History 

1788 to 1900 

Goid Rushes 

The New Prosperity 

Governors, Squatters 
and Battlers 

People Who Shaped 
European Settlement 

Visions of a Nation 

The Campaign for Federation 

Immigration Since 1901 

How and Why They Came 


Across The Seas 

Where Our Immigrants 
Came From 

They Shaped Australia 

Contributing to Society 

The First Colonial Governors 

Phillip, Hunter, King and Bligh 

The Voyages of James Cook 

The World’s Greatest Navigator 

Exploring Australia 

European Expansion Across 
the Continent 
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A BOMB? 

It’s a fight for survival in slow motion: bomb squads 
save other people’s lives by putting their own at risk. 
But how do you defuse a time bomb, land mine or 
500 kg of unexploded ordnance without panicking? 





DANGER MONEY! 

Use the free viewa app and scan 
this page to learn about the world’s 
most dangerous jobs. And more! 


ARMED AND 
DANGERDUS 

Specialists would normally 
spend four to six hours 
elbow-deep in a bomb 
before they can finally 
disarm the fuse. 


WHAT TOOLS DO 
BOMB DISPOSAL 
TEAMS USE? 


The basic equipment for explosive ordnance disposal (EOD) can be 
bought in any DIY store. But the real experts will need a few 
specialist tools as well, like a jammer that will knock out radio 
frequency hands in the surrounding area to prevent remote 
detonation. But the two most important tools for any EOD technician 
are decidedly low-tech: his hands. 



HOW DO YOU TRIUMPH AGAINST THE TERRORISTS? 


E MPATHY STRESS RESISTA NCE EXPERIENCE 

“You have to learn to think and feel “Trying to think clearly under extreme “Your work has to be flawless, even when it’s 

like a terrorist,” explains EOD pro stress is the most important skill an EOD dark; some bombs are set off by light,” says 

Chris Golding*. “Every bomb tech can have,” says Rob Coleman* about Golding. He learned his trade with the British 

contains something of the maker’s his profession. To make sure bomb disposal Army, whose EOD specialists are considered 

personality.” According to experts, experts don’t confuse the positive terminal among the best in the world. After all, they 

explosive devices made by the Shi’a with the negative terminal, they do their have been perfecting their bomb disposal 

Islamist militant group Hezbollah training under prolonged stress conditions, expertise since the Troubles in Northern 












GENTLY 
DOES IT 
The bomb hidden in 
this locker is fitted 
with a motion 
detector, meaning 
even the tiniest of 
vibrations could 
trigger it. The techs’ 
masks shield them 
from dust, which 
could cause a 
dangerous sneeze. 


"It's physically 
demanding. The 
biggest challenge 
was keeping 
guys in the 
game. We were 
pulling out 1 5 
lEDs a day." 


push their 
bodies as 
close as 
possible to 
the floor. 
Motionless, 
they stare 
straight ahead, focusing on a 
closed locker in a virtually empty 
room. Every inch of their bodies 
seems completely inert. 

But looks can be deceiving: 
in reality, this two-man crew is 
moving forward - just infinitely 
slowly. Crawling commando-style, 
inch by inch, they take an entire 
hour to shuffle just four metres. 

One sneeze or cough could be 
deadly. Even a muscle twitch could 
spell the end. 

Their objective is a 50kg bomb 
fitted with a highly sensitive motion 
detector. If it detonates, the 
entire room would be blown to 
smithereens. This kind of tension 
would overwhelm any normal 
person, but for our two experts, 
the mission is accomplished as 
planned. It’s like playing with fire. 
“There is no limit to the terrorists’ 
imagination. Every explosive 
device is like a puzzle that 
I have to solve,” explains bomb 
disposal expert Daniel Bartel. 

But how do you outsmart a 
bomb? How do you defuse a pack 
of explosives riddled with colourful 
wires and bound up with duct 
tape? And how do you concentrate 
your mind to ignore the fear and the 
instinct to get the hell out of there? 

HOW MANY BOMBS 
EXPLODE EVERY DAY? 

There are several thousand 
explosive ordnance disposal (EOD) 
engineers in the world, around 70 
of whom are classed as the elite. 
They have a wide-ranging brief: 
from dealing with a high-tech 
suitcase bomb with a radioactive 



Sgt James Finney, 

US Marine in Afghanistan 


payload to an improvised explosive 
device (I ED) made out of petrol 
cans with a clock as a fuse. In 
countries ridden with violence like 
Afghanistan, the terrorists bank on 
quantity instead of quality, using 
thousands of crudely constructed 
bombs to weaken their enemy’s 
resolve. EOD engineers have to 
keep going over the same heavily 
mined terrain with their metal 
detectors again and again. They 


call it ‘the long walk’ when a 
disposal engineer makes his way 
to the bomb. After all, there are 
only two types of people: those 
watching from a safe distance and 
those who don’t know if they will 
survive the next few seconds. 

“lEDs are creative masterpieces,” 
explains Bartel, who is kneeling 
on the ground in front of 25kg 
of explosives. “Anything can 
be used to make them: plastic 
bottles and petrol cans, cables, 
sharp rocks, nails, metal fragments, 
you name it. You can use a mobile 
phone as a remote detonator. 

And anything from a cigarette 
lighter, vibrations, or an electric 
current can set them off.” 

With a spade, he carefully 
loosens the soil around the fuse. It 
is not only the bomb that could end 
his life in the blink of an eye, there 
could also be a sniper nearby - but 
Bartel doesn’t seem the slightest 
bit nervous. “I don’t have time 
to think how awful it would be if I 
didn’t make it home in one piece.” 

Every day there are more 
than 20 attacks using DIY bombs 
somewhere in the world. And that 
figure keeps growing year on 
year, because you can cause 








WHAT CAN THIS SUIT 
ACTUALLY WITHSTAND? 

The protection you get while wearing a 40kg bomb suit is 
deceptive: following a bomb blast it can act like a feather 
duvet with its flexible fibres absorbing shrapnel’s kinetic 
energy. But a projectile travelling at speeds as high as 
1 ,600km/h can also slice right through the material. 

At close range, an explosion from a 25kg bomb can 
cause blast-induced barotrauma: the blast wave causes 


the area around the explosion to become over-pressurised 
for a few fractions of a second, compressing 
the air to the same pressure as that found 
under 100 metres of water. This can cause 


lacerations in the lungs, when they compress 
and then rapidly re-expand. Many EOD 
technicians argue that as the suits offer only 
minimal protection while being bulky and 
restrictive, they’re not worth wearing. 
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WEAK POINT 

The suit protects every 
part of your body - 
except your hands: they 
have to be free to work. 




The high-tech helmet weighs 
in at ten kilos -as much as 
a full bucket of water. 


PROTECTIVE HEADGEAR 




LOAD LIMIT 

Dozens of thin layers made 
of extremely tear-resistant 
aramid fibres (also known' 
as Kevlar) can withstand *■ 
shrapnel or even bullets. 

The material is 15 times more 
tear-resistant than steel. The 
suit also contains centimetre- 
thick metal plates to protect 
the upper body’s vital organs. 




FIRE COVER 

The suit’s fibres are 
extremely flexible 
and tear-resistant. 
They are also 
fireproof and 
heat-resistant. 









CLOSE COMBAT 
IN SLOW MOTION 

The flatter these two men press their 
bodies to the ground, the less likely 
they are to trigger any motion 
detectors in the room. They are in 
total control of every muscle in their 
entire body for the four to six hours 
that a mission like this requires. The 
second man is the only protection his 
partner has. “I announce every 
movement I make in advance, 
waiting for my partner to give the 
okay before I proceed,” explains 
bomb expert Chris Golding. 



a bloodbath with dozens of 
casualties for not much more 
than a few dollars - and the 
risk for the assassin is virtually 
nil. “In the past decade, the US 
has spent more than $60 billion 
on protective clothing and 
armoured vehicles alone,” says 
military expert Peter W Singer. 

Yet bombs still cause 75% of all 
injuries and deaths in the US 
military - and not combat, as you 
might expect. The huge number of 
explosive devices in cars, on the 
roadside or in buildings translates 
into constant stress for bomb 
disposal technicians. Some have to 
defuse up to 15 lEDs every day. 

HOW CAN TWO GLASSES OF 
WATER NEUTRALISE A BOMB? 

EOD technicians all over the 
world use the same basic methods, 
whether they’re defusing a bomb 
in Australia or Iraq: if the situation 
allows it, bomb disposal robots with 
names like Cutlass or tEODor are 
sent in to handle the dangerous 
mission. These remote-controlled 
units are equipped with cameras, 
x-ray machines and robotic arms. 
They can climb stairs and even 
open doors. Once they get to the 
bomb, a technician sitting a safe 


distance away can use the camera 
to visualise the device and spray 
the suspicious object with a water 
disrupter mounted on the robot. 
When he pulls the trigger, what 
is essentially about two glasses 
of water hit the object with 
a pressure of 1 ,500 bar. 

“That sort of pressure will blow 
through a car door, no problem,” 
explains specialist bomb technician 
Matthias Lange. “The water means 
the suspicious package can be 
destroyed without the risk of sparks 
setting off an explosion.” 

But such high-tech equipment 
requires a lot of money and a lot of 
maintenance, which is why the EOD 
teams working on an industrial 
scale in Afghanistan and Iraq are 
forced to rely on somewhat less 
sophisticated methods. 

“Sometimes we take a rifle and 
just keep shooting at the device 
until it falls apart or detonates,” 
explains one bomb technician who 
prefers to remain anonymous. 

DO BOMBS HAVEA^BEST 
BEFORE' DATE? 

In Britain it’s the Germans, not the 
Taliban, who are responsible for 
keeping bomb disposal teams busy. 
The flooding of recent years has 


seen a dramatic increase in the 
number of World War Two shells, 
bombs and mines unearthed on the 
British coastline. It falls to the Royal 
Navy’s Diving Group to make these 
devices safe. Dubbed the “human 
mine hunters”, their units are on call 
24 hours a day, 365 days a year. 

But if you think they’re busy, 
spare a thought for their German 
counterparts. Estimates put the 
number of unexploded Allied 
bombs in the country at 250,000. 

So how do they deal with them? 

In the vast majority of cases, the 
bomb disposal experts manage 
the unexploded bomb in situ; 
there’s no armoured vehicle on 
the planet that could protect 
the public if an excavated bomb 
explodes in transit. The key 
thing for the disposal team are 
the tiny fuses - these are the 
reason these deadly giants 
remain so unpredictable, even 
decades after they were dropped. 

For example, some aerial bombs 
were equipped with a chemical 
time-delay fuse, which was timed 
to go off just as German rescue 
teams went in after a raid. The fuse 
contains a small vial of acetone 
which would break when the bomb 
hit the ground. The acetone would > 
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"Defusing a 
bomb is like 
playing chess: 
you have to 
anticipate - and 
try to thwart - 
each of your 
opponent's 
moves." 



Chris Golding, 

Bomb specialist, British Army 


then slowly dissolve a sheet of 
celluloid - the thicker the sheet, 
the longer the bomb would take to 
explode, anywhere between one and 
144 hours. However, some bombs 
got buried nose-up, causing the 
acetone to drip the wrong way, and 
now the celluloid in these bombs is 
badly corroding. Any movement can 
accelerate the process. 

As recently as 2010, a 500kg 
bomb exploded in the German city 
of Goettingen, killing three EOD 
technicians. Unexploded German 
bombs in the UK don’t pose the 
same threat, as the Germans didn’t 
use chemical delay fuses. 

HOW CAN A SUPERSONIC 
WATER JET DEFUSE A BOMB? 

The most malicious detonators 
are those fitted with a tamper- 
protection system that explodes if it 
is interfered with. But professionals 
can find ways around these, for 
example by harnessing the power 
of super-fast water molecules. 
Propelling a fine stream of water and 
abrasives with a pressure of up to 
6,000 bar (about the same pressure 
as six kilometres under water), can 
cut through just about any material. 


The water exits the nozzle at a 
velocity of up to three times the 
speed of sound - and as we’ve 
seen, the advantage of waterjet 
cutting is that it doesn’t create 
any dangerous sparks. 

“We won’t decide how to proceed 
- whether to defuse or detonate - 
until we are on site,” says ordnance 
technician Thomas Mueller. He and 
his colleagues neutralise up to 15 
unexploded bombs every day. But 
despite their efforts, these ‘sleepers’ 
still cause at least one or two 
uncontrolled explosions every year. 

HOW DO YOU BUILD 
A 'DEADLY BOMB'? 

The nightmare scenario facing 
security forces is a modern, high- 
tech bomb in the hands of a ruthless 
terrorist. Faced with one of these, 
brute force is useless. Some devices 
are armed with chemical, biological 
or nuclear agents; others are planted 
in major buildings or sometimes 
even attached to human hostages. 
The only way to neutralise this type 
of explosive is by hand. 

Protective bomb suits are created 
for situations like these - at least in 
theory. The problem is, even putting 
them on means valuable minutes are 
lost. In a suit weighing up to 40kg, 
every movement also takes 
considerable effort. Factor in the risk 
of heatstroke and dehydration and 
you can see why not all experts are 
fans. The truth is that even the best 
bomb suit can’t withstand a close- 
range blast of several kilos of 
explosives. The best it can do is 
protect you on the approach. 

The two experts we introduced at 
the start, and their cohorts serving in 
armies the world over, are only called 
in to handle the most difficult cases. 
They tend to work in teams of two to 
guard against each other’s mistakes. 
Identities are kept confidential: after 
all, people like Chris Golding and 
Rob Coleman are not only experts at 
defusing bombs, they are also in a 
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ROCKET WRENCH 
This is a robust, high torque defusing device 
designed to remove fuses from explosive 
devices at speed. The rocket wrench is clamped 
onto the fuse (centre) and uses the recoil of the 
two power cartridges attached on the left and 
right side of the wrench to unscrew it. 


position to build them. And to build 
them in a way that would confound 
any EOD technician on the planet. 
‘Deadly bombs’ is what people in 
military circles call them. Terrorists 
all over the world dream of building 
a bomb that no one could defuse. 

“Defusing a bomb is like playing 
chess,” Golding explains. “You have 
to anticipate - and try to thwart 
- each of your opponent’s moves”. 
People like Golding can work in pitch 
darkness, lower their heart rate on 
command, freeze every individual 
part of their body for minutes on end 
and even stifle their breathing. They 
use pliers, scalpels, soldering irons, 
and a whole range of high-tech 
equipment with functionality that 
is strictly classified. They undergo 
years of training, practising the same 
procedures again and again under 
extreme stress, until defusing a 
bomb becomes second nature. But 
what happens if the terrorists finally 
do come up with something entirely 
new? “That’s pretty unlikely,” 
Coleman says. “We have our eyes all 
over the global market. But if it does 
happen, our checklist will be that bit 
longer the next time around.” E 
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QUESTIONS & ANSWERS 


Tutankhamun’s mummy has been on display 
in New York. And what a sensation it was - 
especially as the 3,300-year-old mummy of the Egyptian 
pharaoh had never left the tomb in Luxor’s Valley of the 
Kings where it was originally found. The worry was that 
the world’s most famous and most valuable corpse 
would disintegrate in transit, and that was too great 
a risk to take. So how did King Tut get to New York? 
Simple - the mummy on display was a replica. The only 


difference from the original? This mummy is made of 
synthetic resin - straight from a 3D printer. American 
scientists spent 40 hours getting every last detail of the 
mummy clone just right, from its posture to the position 
of the fingers. This ultra-precise process created 
-a replica that is impossible to distinguish from the 
original. It was exciting news for museums all over the 
world: now they can display delicate, historic artefacts 
that could never survive being transported intact. 



REALISTIC REPLICA 

The clone of Tutankhamun’s 
mummy weighs six kilos. It’s 
as close to the original as is 
technologically possible, yet 
holds three key advantages 
over it: the replica is lighter, 
more robust and waterproof. 


HOW DO YOU 


PRINT 

MUMMY? 



DO YOU HAVE A QUESTION FOR OUR TEAM OF EXPERTS? 

Simply send us an email with ‘Questions and Answers’ in the subject iine to 

worldofknowledge@bauer-media.com.au 




HOW IS TUTANKHAMUN REPRODUCED IN 3D? mmmmmmmmmmmmmmiii 




ORIGINAL MUMMY 

King Tut’s feet are displayed 
in a climate-controlled case at 
his tomb in Egypt’s Valley of 
the Kings. Exposure to room 
temperature would cause the 
feet to slowly disintegrate. 


To produce the Tutankhamun replica, specialists made a CT 
scan of the real mummy and transferred the data to a special 
software program. Computer experts used this data to 
calculate a digital 3D model. Next, the mummy was printed 
using stereolithography: a laser shoots liquid synthetic resin 
into a tub and the laser’s light hardens the high-tech material in 


milliseconds. Layer by layer, the laser constructed the 
external shape of the mummy - until a second Tutankhamun 
finally emerged from the tub. In post-processing, a model 
maker layered plaster over the white resin, adding the detail, 
colour and texture to it. The final processing step produced 
a mummy that looks remarkably realistic. 
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QUESTIONS & ANSWERS 




Scientists from the UK’s 
Bangor University have found 
the answer: their flight patterns 
mimic those of a rollercoaster. 
Flying 6,000 metres above 
sea level is debilitating even 


grams. Weighing as much 
as three kilos, bar-headed 
geese are some of the 
heaviest migratory birds 
in the world. 


WHAT BIRD 
RIDES THE WIND 
LIKE A ROLLER 
COASTER? 


As we move into winter, our 
feathered friends in the Northern 
Hemisphere are doing some 
hard labour - as migratory birds 
make their way back north. 

One species outshines all the 
rest: the bar-headed goose, 
superhero of the skies. 

Twice a year, these birds skim 
the world’s tallest mountains 
in the Himalayas. Reaching 
altitudes of up to 10,000 metres, 
the birds soar to the edge of the 
stratosphere, where otherwise 
only passenger planes dare fly 
- setting a world record in the 
process. Up there, strong 
winds, temperatures of -30°C 
and oxygen-thin air are the 
norm, so how do the birds cope? 


for resilient bar-headed geese, 
causing their heart rates to rocket 
and their wing-beat frequency to 
increase. So these birds maintain 
an ideal height of just 60 metres 
above the Earth’s surface, 
adjusting their route to the terrain. 

The geese don’t care whether 
they’re flying in a valley or over 
the highest mountain in the 
world. Staying close to the 
ground means they only have to 
spend 2% of their time in the air 
above 6,000 metres. Combined 
with their tactic of capitalising on 
strong updrafts and flying during 
calmer evening hours, this allows 
the bar-headed geese to conquer 
even the tallest mountains. 





The tower is IGOkm 
from the nearest city, 
Manaus, and largely free 
of human influence. 


WHAT CAN YOU 
* RESEARCH 300 

METRES ABOVE 
THE JUNGLE? 


In the middle of the Amazon rainforest, scientists have 
erected a 325-metre mast which is taller than the Eiffel 
Tower. ATTO (Amazonian Tall Tower Observatory) is 
equipped with sensors, probes and suction pumps to 
monitor changes to the climate. It is designed to extract 
tiny particles from the air and investigate the movement 
of air masses through the forest. Scientists can monitor 
an area spanning 103 square kilometres from the new 
tower. With 400 billion trees, the Amazon rainforest 

serves as 
one the 

has an 

1 enormous 

impact on 

■ our climate. 


What colour is a fuel rod? 

Pure uranium is a radioactive heavy metal with a silvery- 
white sheen. During the process of fission, uranium produces 
plutonium. But plutonium has to undergo further processing 
before it can be used as fuel in a nuclear power plant. The 
process of radioactive decay causes the plutonium-dioxide 
pellets in the fuel rods to glow reddish-orange. Even the 
coolant changes colour. It takes on an eerie blue tint 
because of a physical phenomenon called Cherenkov 
radiation. The neutrons exiting the reactor move through the 
coolant more quickly than the speed of light, causing what 
is essentially a sonic boom made of light instead of sound. 



Betabrand’s 
jeans contain 
special antivirus 
software. 


WHY WOULD YOU NEED 

HACKER-PROOF JEANS? 

Credit cards are very desirable items for hackers hoping to 
access the data stored on their RFID (radio frequency 
identification) chips. These chips allow us to make 
contactless transactions, but represent a boon for hackers. 
Armed with a handheld RFID scanner, thieves can steal 
money from your card without even laying a finger on you. 
But a new brand of jeans, produced in association with 
Norton antivirus software, promises greater protection. 

The pockets are made of a hybrid material containing silver 
that blocks the signals. The only downside? The pockets 
obstruct all signals, including mobile phone reception. 
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QUESTIONS & ANSWERS 



HOW DO YOU 

TOW AN 
ICEBERG? 


A 600,000-ton iceberg is 
heading straight for the Hibernia 
oil rig, the world’s biggest 
offshore drilling platform. As 
much as 200 million litres of 
crude oil are stored here - and a 
collision would have devastating 
consequences for the waters of 
the North Atlantic. Thankfully, 
the Hibernia operators have 
taken matters into their own 
hands and set up a specialist 
towing service for the icebergs. 
They capture the icebergs while 
they are still about 20 kilometres 
away from the rig. The tugboat 


does this by circling the iceberg 
with a tow rope, effectively 
catching it with a giant lasso. 
Then the real work begins: the 
winches on board have a 
bollard pull of 350 tons. But 
they probably won’t end up 
needing it. In Iceberg Alley, 
between Baffin Bay and the 
east coast of Canada, the 
iceberg only needs to change 
course. The tugboats usually 
just tow the iceberg a sufficient 
distance into a different ocean 
current that will carry it safely 
past the oil rig. 



The tugboat’s tow — 
rope surrounds the 
iceberg, putting it on 
the right course. 


The tugboat lassos the massive 
iceberg with a giant tow rope with 
enough force to move it out of the 
path of an oil platform. 





It takes roughly 60 days for a used aluminium can to make its 
way back onto the shelf. And taking the time and effort to recycle 
all those used drink cans really is worth your while: 95% less 
energy is needed to make new cans from recycled aluminium 
than from the raw material. 



Every year the United States processes more than 113 billion 
kilos of scrap material, the weight of more than 70 million cars. 
Included in the annual total is enough iron (by weight) to build 
more than 900 Golden Gate Bridges. 



The challenges of using old materials to create new products 
continues to inspire innovation across the world. One macadamia 
farm in Australia uses the shells of vintage Apple Macs as nesting 
boxes for pest-eating birds, while a Taiwanese company has 
built a three-storey exhibition hall known as the EcoARK using 
1 .5 million plastic bottles in place of bricks. Its aim is to raise 
awareness about the importance of recycling. 


If you thought the green movement was 
a relatively new development, you’re off by 
roughly half a million years. ‘Reduce, reuse, 
recycle’ was also the unofficial mantra of our 
prehistoric ancestors, who shaped discarded 
fragments of elephant bone into tools and 
repurposed flint to cut through meat. 


The ‘make do and mend’ mentality was 
also a crucial part of life during WW2 as 
austerity measures and rationing made 
recycling a necessity. Limited ^ 

resources fostered creativity: ■'? 

bracelets were constructed 
from aircraft components, ; 
wedding gowns were \ 

fashioned using old parachutes 
and underwear designed using 
silk Royal Air Force maps [pictured]. 







WHICH ELEMENTS 

MAKE UP THE EARTH? 

There are 1 18 elements in the periodic 
table. But just eight of them make up 
99% of the Earth’s mass: oxygen, 
silicon, aluminium, iron, calcium, sodium, 
potassium and magnesium. When the 
Earth was formed, the dense elements 
sank towards the core. This meant that 
the Earth’s crust has a larger proportion 
of lighter elements like oxygen and 
aluminium. All of the elements in the 
periodic table above the number 83 
are radioactive. And from number 98 
onwards, the elements have such a short 
half-life that scientists can only observe 
them in laboratories. 


Why do we sometimes see 

three suns on the horizon? 

This strange sight is known as a sun 
dog, a mock sun or, more scientifically, 
a parhelion. It’s caused by tiny plate- 
shaped ice crystals that are almost 
horizontal as they float through the 
sky. When the sun is low on the horizon 
and shines parallel to the Earth’s surface 
directly on the hexagonal ice crystals, 
they act as a prism - bending the light 
twice. The result: two luminous spots 
at a deflection of 22 degrees to the 
right and left of the sun. To the observer, 
it appears as if there are three suns 
on the horizon, w 



AND FINALLY... 
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Think mongooses are small, cute and defenceless? That’s 
way off the mark. The African banded species can hold its 
own against a cobra - provided it pays attention in class 


' I 


E arly morning in Africa: a spitting cobra hasn’t made it 
back to its den before sunrise. Normally, this wouldn’t 
pose a problem for the snake. After all, creatures across 
the entire Etosha Pan in northern Namibia live in fear of 
Naja nigricinct^s deadly venom. Well, all creatures except one: 
a tiny bundle of fur standing no taller than 45 centimetres and 
weighing less than a kilo - the banded mongoose. 

It’s not as if mongooses are immune to the venom; a well- 
placed bite can wipe them out in just a few minutes. Instead, 
Mungos mungo relies on its two key advantages: it is faster and 
more agile than the snake, and its bushy fur is so thick that the 
snake’s fangs have difficulty getting through to the actual skin. 
For this ‘business’ of mongooses (yes, that is the collective noun), 
the sudden appearance of a spitting cobra is not only a welcome 
treat, it’s also a chance for the youngsters to learn some vital 
life-skills. Curious, the young mongooses watch from the back 


row as their teacher crouches into position. The first objective is 
to stage some fake attacks to tire out the cobra. So, a mongoose 
charges the adversary. The snake shoots forward, but it’s too 
late: the mongoose jumps back, retreating to safety, and the 
snake’s fangs grab nothing but air. 

The snake can spit venom as far as three metres, but the 
mongooses have an uncanny knack of avoiding the spray. 

After few mock attacks, the cobra is worn out. Now it’s the 
youngsters’ turn. They surround their enemy. Time for the fatal 
blow: one of the mongooses inches back into range to entice the 
snake forward. But instead of retreating, this time the mongoose 
leaps on the cobra and sinks its 36 razor-sharp teeth into its neck. 

Recently, scientists have discovered that mongooses train 
their young for two or three years for situations like this one. 

One day, when it’s fully grown, our triumphant banded mongoose 
will teach a young student of its own the art of killing a cobra. □ 
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, If you’re tired of office iife, yearning for the great 
I outdoors and fancy adding an eiement of danger 
I to your daily routine, you might want to consider 
~ becoming a high voltage electrician 
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Destination 

NINGALOO REEF 

There’s only a few places on Earth you can swim with whale sharks, 
the world’s largest fish. Ningaloo Reef is one of them. Recognised 
on the World Heritage List, the reef is home to stunning coral 
formations and spectacular sea life. Swimming with whale sharks 
is one of life’s most exhilarating experiences, and just one highlight 
of your Western Australia adventure. 

For itinerary ideas visit westernaustralia.com 


experience 

EXTRAoR£>IN/\RY 

WESTERN AUSTRALIA 




Pinetrees Lodge on Lord Howe Island 
is famous for exceptional meals, 
personalised service and our superb 
location on Lagoon Beach. Discover 
world-class diving, snorkelling, fishing, 
walking, surfing and golf, or just relax 
and rejuvenate on one of Australia's 
most beautiful islands. 

Book our Pay 5 Stay 6 Online Deal 

for travel in September and October 
201 5. Spring on Lord Howe is the best 
time of year! 

Visit once and discover why so many 
guests return to Pinetrees every year. 


lord howe island 
another world • close to home 
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